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SURFACE WATER SUPPLY OF PACIFIC SLOPE BASINS
IN WASHINGTON AND UPPER COLUMBIA

RIVER BASIN, 1919 AND 1920.

AUTHORIZATION AND SCOPE OF WORK.

This volume is one of a series of 14 reports presenting results of 
measurements of streams in the United States, during the years end­ 
ing September 30, 1919 and 1920.

The data presented in these reports were collected by the United 
States Geological Survey under authority implied in the organic law 
(20 Stat. L., p. 394), which contains the following paragraph:

Provided, That this officer [the Director] shall have the direction of the Geological 
Survey and the classification of public lands and examination of the geological struc­ 
ture, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies of 
water supply for irrigation. Since the fiscal year ending June 30, 
1895, successive sundry civil bills passed by Congress have carried 
the following item and appropriations:

For gaging the streams and determining the water supply of the United States, and 
for the investigation of underground currents and artesian wells, and for the prepara­ 
tion of reports upon the best methods of utilizing the water resouces.

Annual appropriations for ike fiscal years ending June SO, 1895-19SO.

1895..........."......................................... $12,500.00
1896.................................................... 20,000.00
1897 to 1900, inclusive.................................... 50,000.00
1901 to 1902, inclusive.................................... 100,000.00
1903 to 1906, inclusive.................................... 200,000.00
1907.................................................... 150,000.00 :
1908 to 1910, inclusive....'................................ 100,000.00

, 1911 to 1917, inclusive.........j.......................... 150,000.00
1918.................................................... 175,000.00
1919.................................................... 148,244.10
1920.................................................... 175,000.00

  :l . , -/

In this work many private and State organizations have cooper­ 
ated, either by furnishing records or by assisting in their collection. 
Ac|tattowl!Bdgments for'cooperation of the first kind are made in eon^ 
nection with t|ie description of each station affected; cooperation of 
the second kind is acknowledged on pages 5 and 6.

1
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Measurements of stream flow have been maole at about 5,000 
points in the United States and also at many points in Alaska and the 
Hawaiian Islands. In July, 1920, 1,350 gaging stations were being 
maintained by the Survey and the cooperating organizations.. Many 
miscellaneous discharge measurements were made at other points. 
In connection with this work data were also collected in regard 
to precipitation, evaporation, storage reservoirs, river profiles, and 
water power in many sections of the country and will be made 
available in the water-supply papers from time to time.

DEFINITION OF TEKMS.

The volume of water flowing in a stream the "run-off" or "dis­ 
charge" is expressed in various terms, each of which has become 
associated with work of a certain class. These terms may be divided 
into two groups (1) those that represent a rate of flow, as second- 
feet, gallons per minute, miner's inches, and discharge in second- 
feet per square mile, and (2) those that represent the actual quantity 
of water, as run-off in inches, acre-feet, and millions of cubic feet. 
The principal terms used in this series of reports are second-feet, 
second-feet per square mile, run-off in inches, and acre-feet. They 
may be defined as follows:

"Second-feet" is an abbreviation for "cubic feefc per second." 
A second-foot is the rate of discharge of water flowing in a channel 
of rectangular cross-section, 1 foot wide and 1 foot deep, at an average 
velocity of 1 foot per second. It is generally used as a fundamental 
unit from which others are computed.

"Second-feet per square mile" is the average number of cubic 
feet of water flowing per second from each square mile of area drained, 
on the assumption that the run-off is distributed ,uniformly both as 
regards time and area.

. "Run-off in inches" is the depth to which an area would be cov­ 
ered if all the water flowing from it in a given period were uniformly 
distributed on the surface. It is used for comparing run-off with 
rainfall, which is usually expressed in depth in inches.

An "acre-foot," equivalent to 43,560 cubic feet, is the quantity 
required to cover an acre to the depth of 1 foot. The term is com­ 
monly used in connection with storage for irrigation.

The following terms not in common use are here defined:
"Stage-discharge relation," an abbreviation for the term "relation 

of gage height to discharge."
"Control," a term used to designate the section or sections of the 

stream below the gage which determine the stage-discharge relation 
at the gage. It should be noted that the control may not be the 
same section or sections at all stages.
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A. PRICE CURRENT METERS.

B. TYPICAL GAGING STATION.
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OF DATA; 3

The "point of zero flow "I for a given gaging station is that point 
on the gage the gage height to which the surface of Ifa* s&eain 
would fall if there were no flow.

EXPLANATION OF DATA.

The data presented in this report cover the years ending September 
30, 1919 and 1920. At the first of January, in most parts of the 
United States much of the precipitation in the preceding three months 
is stored as ground water, in the form of snow or ice, or in ponds, 
lakes, and swamps, and this stored water passes off in the streams 
during the spring break-up. At the end of September, on the other 
hand, the only stored water available for run-off is possibly a small. 
quantity in the ground; therefore, the run-off for the year begiiining 
October 1 is practically all derived from precipitation within that 
year.

The base data collected at gaging stations consist of records of 
stage, measurements of discharge, and general information used to 
supplement the gage heights and discharge measurements in deter­ 
mining the daily flow. The records of stage are obtained either from 
direct" readings on a staff gage or from a water-stage recorder that 
gives a continuous record of the fluctuations. Measurements of dis­ 
charge are made with a current meter by the general methods out­ 
lined in standard textbooks on the measurement of river discharge. 
(See Pis. I and II.)

From the discharge measurements rating tables are prepared that 
give the discharge for any stage. The application of the daily gage 
heights to these rating tables gives the daily discharge from which 
the monthly and yearly mean discharge are computed.

The data presented for each gaging station iff the area covered by 
this report comprise a description of the station, a table giving 
results of discharge measurements, a table showing the daily dis­ 
charge, and a table of monthly and yearly discharge and run-off.

If the base data are ^sufficient to determine the daily discharge, 
tables giving daily gage heights and results of discharge measurements 
are published.

The description of the station gives, hi addition to statements 
regarding location and equipment, information in regard to any 
conditions that may affect the permanence of the stage-discharge 
relation, covering such subjects as the occurrence of ice, the use of 
the stream for log driving, shifting of channel, and the cause and 
effect of backwater. It gives also information as to diversions that 
decrease the flow at the gage, artificial regulation, maximum and 
minimum recorded stages and the accuracy of the records.

The table of daily discharge gives the discharge in second-feet 
corresponding to the mean of the gage heights read each day. At
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stations on streamsjsubject tojsuddenfpr rapid diurnal fluctuation 
the discharge obtained from the rating table and the mean daily 
gage heights may not be the true mean discharge for the day. If 
such stations are equipped with water-stage recorders, the mean 
daily discharge may be obtainedAby£weighting discharge for parts of 
the day or by use of the discharge integrator, an instrument operat­ 
ing on the principle of the planimeter and containing as an essential 
element the rating curve of the station.

In the table of monthly discharge the column headed "Maximum" 
gives the mean flow for the day when the mean gage height was 
highest. As the gage height is the mean for the day, it does not 
indicate correctly the stage when the water surface was at crest 
height, and the corresponding discharge was consequently larger 
than that given in the column. Likewise, in the column headed 
"Minimum," the quantity given is the mean flow for the day when 
the mean gage height was lowest. The column headed "Mean" gives 
the average flow in cubic feet for each second during the month. On 
this average flow computations recorded in the remaining columns, 
which are defined on pages 2 and 3, are based.

ACCURACY OP FIELD DATA AND COMPUTED RESULTS.

The accuracy of stream-flow data depends, primarily, (1) ori the 
permanence of the stage-discharge relation and (2) on the accuracy 
of observations of stage, measurements of flow, and interpretation of 
records.

A paragraph in the description of the station or footnotes added 
to the tables gives information regarding the (1) permanence of the 
stage-discharge relation, (2) precision with which the discharge rating 
curve is defined, (3) refinement of gage readings, (4) frequency of 
gage readings, and (5) methods of| applying daily gage heights to 
the rating table to obtain the daily discharge.

For the rating curves "well defined" indicates, in general, that the 
rating is probably accurate within 5 per cent; "fairly well defined," 
within 10 per cent; "poorly defined," within 15 to 25 per cent. 
These notes are very general and are based on the plotting of the 
individual measurements with reference to the mean rating curve.

The monthly means for any station may represent with high 
accuracy the quantity of water flowing past the gage, but the figures 
showing discharge per square mile and depth of run-off in inches 
may be subject to gross errors caused by including large noncon- 
tributing districts in the measured drainage area, by lack of infor­ 
mation concerning water diverted for irrigation or other use, or by 
inability to interpret the effect of artificial regulation of the flow of 
the river above the station. "Second-feet per square mile" and 
"run-off in inches" are therefore not computed if such errors appear
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probable, and are also omitted for stations on streams draining areas 
in which the annual rainfall is less than 20 inches. All figures rep­ 
resenting "second-feet per square mile" and "run-off in inches" 
previously published by the Survey should be used with caution be­ 
cause of possible inherent sources of error not known to the Survey.

  Many gaging stations on streams in the irrigated sections of the 
United States are located above most of the diversions from those 
streams, and the discharge recorded does not show the water supply 
available for further development, as prior appropriations below the 
stations must first be satisfied. To give an idea of the amount of 
prior appropriations, a paragraph on diversions is presented in each 
station description. The figures given can not be considered exact 
"but represent the best information available.

The table of monthly discharge gives only a general idea of the 
flow at the station and should not be used for other than preliminary
 estimates. The tables of daily discharge allow more detailed studies 
of the variation in flow. It should be borne in mind, however, that 
the observations in each succeeding year may be expected to throw 
new light on records previously published.

COOPERATION.
 »
The work in Washington, Montana, and Idaho was carried on un­ 

der cooperative agreements between the United States Geological 
Survey and the respective States.

Cooperation with the States is effected under contracts which are 
made between the Director of the United States Geological Survey 
and the State engineers or other officials and are authorized by 
legislative acts appropriating money.

The work in Washington was carried on in cooperation with the 
Board of Geological Survey, composed of Louis F. Hart, governor and 
chairman, of board; W. W. Sherman, State treasurer and secretary of 
board; Henry Suzzallo, president of the University of Washington; 
and E. O. Holland, president of the State College. The board was 
efficiently represented in the cooperative investigations by Henry 
Landes, State geologist.

Acknowledgments are due to A. W. Mahon, State engineer of Mon­ 
tana, and to J. H. Smith, State engineer, and W. G. Swendsen, com­ 
missioner of reclamation, Idaho, for the efficient manner in which 
they represented their States in the cooperative investigations.

Acknowledgments are also due to the United States Reclamation 
Service, the United States Forest Service, and the United States 
Office of Indian Affairs for aBsistancej su^estibns, and the freeit use of 
data gathered exclusively for them and paid for by them. The
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United States Weather Bureau furnished hydrographic and climato- 
logic data used in discharge computation for a number of streams.

The Straits Power Co. cooperated in maintaining the station on 
Soleduck River near Fairholm and Lyre River at Piedmont, Wash., 
and the city of Tacoma cooperated in maintaining the stations on 
North Fork of Skokomish River near Hoodport, Nisqually River 
near La Grande, East Creek near Elbe, and Tacoma power conduit 
near La Grande, Wash.

Acknowledgment is made in the description of gaging stations for 
gage-height records and discharge measurements furnished by co­ 
operating parties.

DIVISION OF WORK.

Data for stations in Washington and Idaho were collected and pre­ 
pared for publication under the direction of G. L. Parker, district 
engineer, assisted by Lasley Lee, D. J. Calkins, T. G. Bedford, R. B. 
Kilgore, John McCombs, and L. D. Carson.

Data for stations in Montana were collected and prepared for 
publication under the direction of W. A. Lamb, district engineer, 
assisted by A. H. Tuttle.

Data for stations in the Yakima River basin, exclusive of those in 
the Yakima Indian Reservation, were collected and results computed 
by Paul Taylor, engineer in charge of hydrometric work, United 
States Reclamation Service, assisted by F. E. Moxley and D. E. Ball.

The manuscript was assembled and reviewed by B. J. Peterson.

GAGING-STATION RECORDS.

QTTINAULT RIVER BASIN.

QTTINATTLT RIVER AT QTTINAtTLT LAKE, WASH.

LOCATION. In sec. 25, T. 23 N., R. 10 W., at outlet of Quinault Lake, 4 miles south­ 
west of Quinault and 33 miles north of Hoquiam, Grays Harbor County.

DRAINAGE AEEA. 264 square miles (measured on PI. I, U. S. Geol. Survey Prof, 
Paper 7).

EECOBDS AVAILABLE. October 29, 1911, to September 30, 1920.
GAOB. Stevens continuous water-stage recorder on left bank 350 feet below Olympic 

Highway crossing at outlet of Quinault Lake; installed September 27, 1916, at 
different datum from previous gage; inspected by Fred Halbert. Previous gages 
as follows: Prior to January 1,1913, staff gage on south shore of lake 3 miles north­ 
east of present site; January 1, 1913, to- September 30, 1916, staff-gage in long 
pool at mouth of Canoe Creek, 4 miles northeast of present site at datum 1.05 
feet higher than datum of original gage. All readings prior to October 1, 1916, 
have been referred to datum of gage at mouth of Canoe Creek.

DISCHARGE MEASUREMENTS. Made from cable 700 feet above gage.
CHANNEL AND CONTROL. Bed composed of boulders. Well-defined control 600 feet 

below gage. Left bank high and wooded; not subject to overflow; right bank 
high, wooded, and subject to overflow at about gage height 20 feet.



QUINAULT BIVEB BASIN.

EXTREMES OF DISCHARGE. Maximum stage during year ending September 3% 1 
from water-stage recorder, 12.1 feet at 4 a. m. December 14 (discharge, 23,800 
second-feet); minimum stage from recorder, 0.90 foot October 2 (discharge, 425 
second-feet.)

Maximum stage during year ending September 30, 1920, from water-stage 
recorder, 11.3 feet at 7 p. m. November 15 (discharge, 21,300 second-feet); mini­ 
mum stage from recorder, 0.91 foot at 7 p. m. October 27 (discharge, 428 second- 
feet).

1911-1920: Maximum stage recorded, 16.3 feet at 8 a. m. January 6, 1914 (dis­ 
charge, 32,500 second-feet); minimum stage recorded, 0.4 foot at 7 a. m. October 
1,1915 (discharge, 395 second-feet).

ICE. Stage-discharge relation not affected by ice.
DIVERSION. None.
REGULATION. Flow regulated by natural storage in the lake*
ACCURACY. Stage-discharge relation permanent. Rating curve well denned. Oper­ 

ation of water-stage recorder satisfactory except as noted in footnote to tables of 
daily discharge. Daily discharge ascertained by applying to rating table the 
daily mean gage height obtained by inspecting gage-height graph or, for days of 
considerable variation in stage, by averaging results obtained by applying mean 
gage heights for shorter intervals. Records excellent except for periods when 
recorder was not operating, for which they are poor.

Discharge measurements of Quinault Hiver at Quinault Late, Wash., during the years 
ending Sept. SO, 1919 and 1920.

Date.

1919. 
Apr. 1

2 
Aug. 31

Made by 

D. J. F. Calkins........
.....do................. 
.....do.................

Gage 
height.

Feet. 
3.60
3.49 
1.65

Dis­ 
charge.

8ec.-ft. 
2am
2,780 

813

Date.

1920. 
Apr. 20

21 
June 15 

16 
Aug. 19
Sept. 22

Made by 

K. B. Kilgpre. .........
.....do................. 
.....do.'.. ..............
.....do................. 
H.W. Newton.........

&.
Feet. 
2.28
2.24 
4.66 
4.39 
1.18
5.67

Dis­ 
charge.

Sec.jt. 
1,310
1 280 
4,560 
4 120 

522
6,540



SUBFACE WATEE SUPPLY, 1919 AND 1920, PAET XII A.

Daily discharge, in second-feet, ofQuinault River at Quinault Lake, Wash., for the year?
ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1. .........
2..........

4..........
5..........

6..........
7..........
8..........
9..........

10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25

26..........
27..........
28.......... 
29 .
30..........
Ql

1919-20. 
1..........
2..........
3..........
4..........
5..........

8..........
7..........
8..........
9..........

10...........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Oct.

432
425
428
439
626

895
920
855

, 780
831

2,860
4.890
3,660
2.710
2,120

1.750
1.470
1,260
1,140
1,040

980
946

1,020
1.140
1^220

1,630
8,640

12,900
8,580
5,900
4,380

636
697
691
652
610

575
558
540
527
515

507
495
492
484
478

470
456
453
446
439

432
439
439
-453
456

450
436
453
460
46C
481

Nov.

3,660
3,360
3,660
3,730
3,280

2,850
2,500
2,240
2,310
6,430

7,150
5,610
5,610
6,950
6,750

6,170
5,070
4,210
3,580
3,130

2.790
2,380
2,240
2,050
1,930

1,870
1 810
1,750
1,750
1,750

691
1,260
1,310
1 520
1,580

1,580
1,580
1,520
1,360
I'aio
1,220
1,150
1,310
2,340

16,700

19,600
14,000
8,800
7,360
5,610

5,250
4,720
4,050
3,580
3,130

2,710
2,380
2,240
2,050
1,930

Dec.

1,810
3,120
7,610

20,800
15,200

9,750
7,190
5,610
4 720

. 4,210

4,130
4,210

13,600
21.400
13,900

8,W
6,360
5,070
4,130
3^730

3,360
3,060
2,720
2,440
2,240

2,240
2 120
2,640 
3,080
2,850
2,570

1,810
1,690
1,580
1,470
1,420

1,310
1,250
1,190
1,140
1,070

998
946
895
871
855

929
3,230
5,070
5,790
8,260

11,300
9,970

13,700
16,400
13,100

9,020
7,570
6,170
5070
5,070
4,720

Jan.

2,310
2,050
1,930
1,750
1,640

1,580
1,470
1,420
1,360
1,360

1,340
1.360
1,470

8,000

10,500

5,200

4,210
3,660
3,280
2,920
2,640

2,310
2,180
2,050
1,870
1,750

1,690
1,640
1,520
1,640
1,930

2,440
5,370

13,100
13,000
8,350

5,900
4,380
3,500
3,130
3,360

3,504
3,880

10,600
9,840
8,670
7,580

Feb.

kioo
2,500
2,310

2,120
1,990
2,500
8,300
9,360

7,360
5,610
4,550
3,970
3,730

3,890
4,150
3,730
3 280
2,920

2,570
2,380
2,240
2,120
2,380

2,640
2 640
2,640

5,980
4,720
3,890
3,360
2,990

3,360
4,210
3,810
3,280
2,920

2,640
2,380
2,180
1,990
1,870

1,750
1,640
1,520
1,470
1,420

1,310
1,260
1,180
1,120
1,050

980
946
912
895

Mar.

2,710
3,970
4,110
3,660
3,280

2,990
2,780
2,570
2,310
2,240

2,650
2,640
2' 440
2,240
2 120

2,050
3,280
5' 250
4,590
3,660

3,060
2,640
2,380
2,180
1,990

1,870
1,750
1,690 
1,810
2,120
2,920

871
831
831
904
904

887
871
920

1,200
1,360

1,520
1,940
6; 010
7,360
5,610

4,130
3,200
2.640
2,310
2,120

2,180
2,240
2,310
2,180
2,180

2,050
1,930
1,750
1^690
1,690
1, 750

Apr.

2,990
2,850
 2,820
3,730
4,050

3,660
3,200
2,780
2,640
3,580

4,050
3,730
3,280
2,900
2,570

2,380
3,100
5,170
6,170
6,750

5,980
4,890
4,130
3,730
3,500

3,280
3,200
3,200 
3,130
3,060

J,*690
1 580
1,520
1,520
1,870

1,990
1,910
1,830
1,750
1,680

1,600
1,520
1,580
1,520
1,420

1,420
1,360
1,310
1,310
1,360

1,310
1,260
1,230
1,370
1,150

1,160
1,310
1 470
1,520
1,520

May.

3,060
2.990
 2,850,
2,640
2,440

2,?40
2,240
2,310
2,310
2,310

2,310
2,380
2,310
2,180
2,570

3,130
3,280
3,080
3,130
3,130

3,200
3,430
3,430
3,200
3,920

6,360
7,360
6,750 
5,430
4,550
3,810

1,470
1,420
1,360
1,310
1,310

1,260
1,360
1,580
1,750
1,750

1,640
1,580
1,470
1,470
1,420

1,420
1,810
2,050
1,930
1,810

1,750
1,690
1,750
1,750
1,690

1,580
1,640
1,690
1,930
2,050
1,990

June.

4,890
3,130
3,060
3,060
3,200

3,280
3,130
2,920
2*920
2,850

2,710
2,570
2,570
2 710
2,710

2,640
2,500
2,440
2,570
2,920

2,920
2,990
3,36a
3,430
3,360

3,280
3,280
3,080
2/850
2,640

1,930
1,870
1,870

3,000

4,890
4,130

3,660
3,200
2,920
3,660
4,720

4,210
3.810
3,500
3,130
2,850

2,640
2,570
2,380
2,180
2,050

1,930
1,870
1 870
1,870
1,870

July.

2,500
2,500
2,570
2,780
2^920

2,990
2,850
2,710
2,710
2,920

2,920
2,920
2,710
2,710
2,990

3,200
3,170
2,920
2,710
2,640

2,710
2,710
2,640
2,500
2,380

2,180
2,050
1,930 
1,930
1,930
1,870

1,930
1,930
1,870
1,810
1,690

1,640
1,520
1,470
1,420
1,420

1,360
1,310
1,260
1,210
1,140

1,120
1,110
1,080
1,030

998

946
904
863
839
808

780
752
733
727
721
691

Aug.

1,750
1,«90
1,680
1,580
1,470

1,47»
1,470
1,470
1,470
1,420

1,250
1,240
1,160
1,070
1,030

1,030
1,070
1,090
1,070
1,040

1,020
1,010

972
938
904
one

887
855 
831
808
780

6SO
668
646
636
625

%20
620
615
615
605

600
595
590
580
576

562
548
535
527
523

511
507
507
507
511

499
531
652
766
847
SOS

Sept.
*

r7Kd

74,1.

721
721
7O<v

72T
715-
691
680
683
AKO

727
745-
721
7AO>

fiftK.

680*
668-
636
62»

600
580>
571
558
544

535-
523
511
4Ofv

511

739-
ftQI

652
625
600-

576
558-
540
544
652

2,700-
6,750
7,150-
8,900^
8,000-

6,550
6,070-
4,050
3,430-
4,240'

'6,170.
6,550'
5,790'
4,890"
4,050

3,500-
3,810"
3,5«0
3,130
2,710»

NOTE. Water-stage recorder did not operate satisfactorily during following periods: Jan. 14 to Feb. 3r 
1919, discharge estimated from comparison with records of North Fork of Skokomish Biver; Feb. 27, 
1919, and Apr. 7-11, 1920, discharge interpolated; and June 4-8, 1920, discharge estimated from range- 
of stage shown by recorder and inspection of records of discharge of near-by streams. Braced figures 
show mean discharge for periods included.
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Monthly discharge ofQuinault River at Quinpult Lake, Wash., for the years ending Sept.
SO, 1919 and 1920.

(Drainage area, 264 square miles.]

Month.

1918-19.

April.............................
May..............................

July..............................

1919-20.

April.............................
May............../..............
June.. ........... A....... ........
July......

Discharge in second-feet.

Maximum.

12,900 
7,150 

21,400

9,360 
5.250 
6,750 
7,360 
4,890 
3,200 
1,750 

766

'21,400

697 
19,600 
16,400 
13,100 
5,980 
7,360 
1,990 
2,050

1,930
847 

8,900

19,600

Minimum.

425 
1,750 
1,810 
1,340 
1,990 
1,690 
2,380 
2,180 
2,440 
1.870 

780 
495

425

482 
691 
855 

1,520 
895 
831 

1,150 
1.260 
1,870 

691 
499 
540

432

Mean.

2,480 
3,620 
6,280 
5,270 
3,610 
2,770 
3,680 
3,860 
3,000 
2,620 
1 170 

648

3,210

506 
4,090 
4,640 
4,580 
2.310 
2,210 
1,490 
1,630 
2,890 
1,200 

600 
/^,570

2,470

Per   
square 
mile.

9.39 
13.7 
23.8 
20.0 
13.7 
10.5 
13.9 
12.7 
11.4 
9.92 
4.43 
2.45

,12.2

1.92 
15.5 
17.6 
17,3 
8.75 
8.37 
5.64 
6.17 

10.9 
4.55 
2.27 

13.5

9.36

Run-off.

Inches.

10.83 
15.29 
27.44 
23.06 
14.27 
12.11 
15.51 
14.64 
12.72 
11.44 
5.11 
2.73

165.15

2.21 
17.29 
20.29 
19.94 
0*M 

Wtt5 
6.29 
7.11 

12. 16 
5.25 
2.62 

15.08

127.31

Acre-feet.

152,000 
215,000 
386,000 
324,000 
200,000 
170,000. 
219,000 
207,000 
179,000. 
161.000 
71,900. 
38,600.

2,320,000

31,100 
243 00ft 
285,000 
282,000 
133,000 
136,000 
88,700 

100,000 
172,000 
73,800 
36,900 

212,000

1,790,000

SOLEDITCK^BIVBB BASIN.

SOLEDTTCK RIVER NEAR FAIRHOLH, WASH.

LOCATION. In lot 4, sec. 35, T. 30 N., E. 10 W., 300 feet below ^outh Fork and 
7 miles southwest of Fairholm (on Lake Crescent), Clallam County.

DRAINAGE AREA> 79 square miles (measured on PL I, IT. S. Geol. Survey Prof» 
Paper 7).

RECORDS AVAILABLE. October 1,1917, to September 30,1920.
GAGE. Stevens continuous water-stage recorder on right bank; inspected by T. F. 

Eixon and William Stewart.
DISCHARGE MEASUREMENTS. Made from cable 600 feet below gage or by wading.
CHANNEL AND CONTROL. Bed composed of bedrock and boulders; ndt likely to shift. 

One channel at all stages. Banks high and wooded.
EXTREMES OF DISCHARGE. Maximum stage during year ending September 30, 1919, 

from water-stage recorder, 10.4 feet at 2 a. m. December 4 (discharge, 15,300 
second-feet); minimum stage, from reqorder, 0.48 foot October 2-3 (discharge, 
58 second-feet).

Maximum stage during year ending September 30, 1920, from recorder, 8.8 
feet at 10 a. m. November 15 (discharge, 11,400 second-feet); minimum stage, 
from recorder, 0.40 foot from 1 to 3 p. m. October 20 (discharge, 72 aecond'feet). 

1918-1920: Maximum stage, from recorder* 11.7 feet at 6 a.-m. December 18, 
1917 (discharge, 18,600 second-feet); minimum discharge, 58 second-feet, Septem­ 
ber 29 and October 2-3,1918.

ICE. None.
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DIVERSIONS. None.
REGULATION. None.
ACCURACY. Stage-discharge relation for low water changed on December 4, 1918. 

Eating curves well defined below 8,000 second-feet. Operation of water-stage 
recorder satisfactory except as indicated in fo6tnote to daily-discharge table. 
Daily discharge ascertained by applying to rating table the daily mean gage 
height determined by inspection of recorder graph, or, for days of considerable 
variation in stage, by averaging results obtained by applying mean gage heights 
for shorter intervals. Records fair during periods recorder was not operating; 
otherwise excellent.

Discharge measurements ofSoleduck River near Fairholm, Wash., during the years ending
Sept. SO, 1919 and 1920.

Date.

1918.
Tjftp , R

17

1919.
May 19

20
S0pt. 5

28

Hade by  

E. Bi«Bg0re;..^......

.....do..................
D. J. F. Calkins........
Rlxon and Ahlvers... . .

Gage 
height.

Feet. 
4.00
2.60

2.46
2.41
.86
.55

Dis­ 
charge.

Sec.-ft. 
2,050

984

736
Til

141
87.3

Date.

1920.
Tuna 94

26
Sept. 27

27

Made by 

.....do..................

.....do..................

Gage 
height.

Feet. 
1.60, i.i»
2.42
2.34

Dis­ 
charge.

Sec.-ft.

 ' HAR

746
705

Daily discharge, in second-feet, of Soleduck River near Fairholm, 
ending Sept. SO, 1919 and 1920.

., for the years

Day.

1918-19. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21. .
22..............
23..............
24..............
25..............

6..............
7..............
8..............
9..............
0..............
1..............

Oct.

59
58
58
60
90

91
92
92
81
95

97
98
100
101
101

101
101
103
104
106

111
132

377
258

1,520
6,100
2,540
1,050
732
680

Nov.

753
732
759
655
587

466
420
410
803

3,850

1,360
899

1.920
2,000
1,240

987
814
706
706
580

522
475
iiQfl

420
379

429
401
452
420
630

Dec.

m
1,860
6,590
8,310
2,180

1,440
1>OTO

936
848
848

848
1,120
8,010
5,020
2,000

1,300
1,000

Q.tfi
820
767

693
646
599
567
530

508
576
912
717
599
593

Jan.

516
485
463
441"415

390
373
365
353
382

365
365
398
503
622

2,050
4,860
4,740
1,860
1 IrfA

1,140
4,380
6,050
1,980
1,810

1,660
1,220
1.440
1.220
936
820

Feb.

717
693
KQQ

57*
521

481
450

1,850
4,040
1,980

1,260
968
820
767
767

i 9nn
1,070
820
767
622

571
539
494
459
535

503
459
4.4/i

Mar.

514
971
717
622
533

530
498
450
411
480

669
516
450
407
386

365
1,030
1,080
742
622

539
498
ifli

428

394
382
402
476
659
742

Apr.

622
622
767

1,220
'908

717
622
539
flOO

1,260

Q3ft

1 560

1,440

960

i 750
1

742

May.

767
717
622
553
612

498
539
599
599
558

622
622
539
571
820

820
693
669
772
717

767
848
717
669

1,330

1,470
1,440
1,000
820
742
609

June.

622
646
646
693

- 717

646
578
509
622
571

553
558
622
669
622

622
567
599
717
742

646
732

1,040
876
767

742
717
646
571
553

July.

548
576
622
669
098

717
622
599
693
717

883
667
S76
62S
742

693
584
512
516
518

653
530
498
472
441

300
378
402
420
394
361

Aug.

334
326
334
326
326

330
3%
307
279
275

280
282
259
243
243

246
259
249
232
219

211
200
182
173
178

173
166
160
151
147
147

Sept.

145
139
139
143
139

141
136
136
120
118

147
210
145
130
125

119
116
114
114
111

111
104
102
a»
99

99
92
94
90
114
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Daily discharge, in second-feet, of Sokducjk River near Fairholm, Wash., for th^ years 
ending Sept. SO, 1919 and 1920 Continued.

Dj*y.
1919-20. 

1...... ........
2... ...........
3S::::::::::::::
5..............
6..............
?..............
8..............
9..............

10..:....... .
11..............
12.......
13..............
14..............
15..............
16..............
17.............
18..............
19..............
20..............
21..............
22..............
23..............
24..............
25..............
26..............
27..............
28..............
29..............
30..............
31..............

Oct.

fEQ

125
105
96
QO

QQ

84
83
83
83
82
H3

84
82
81
81
81
79
76
75
si
88
Ql

84
89

7$?s
93

106
01

117

Nov.

500
356
228
COO

260
91 d

196
155
143
162
158141'
4fl7

1.150
6,960
3,240
1,570

968
1 000'742

1,000
717
669
646
515
463
420
407
369
345

Dee.

314
282
262
252
234
225
211
1O9

178
173

150.

2,220
921
959

2,300
1,730
1,260
3 Qsn
4,100
1,820
1,440
i 4on

988
848
876
742

Jan.

646
CAQ

548
512
472
441
407
386
357
341
322
311
293
467
535
799

3,290
4 /MA
1,860
1 Mtt

7<U

669
599
622
782
622

1,510
3,430
1.-620
1,620
i I4fl

Feb.

887
742
669
622
576
921
820
669
576
544
508
472
445
415
394
365
349
334
318
307
286
269
252
237
228
219
206
197
190

Mar.

ion
185
185
1&Q

185
175
178
214
275
231
219
612

2,400
1,030

669
' '535

500

'. 400

Apr.

300

282
275
357
390
334
314
300
272
266
330
311
286
275
259
252
256
296
394
428
415
3fiQ

May.

326
307
296
289
272
296
398
4 on
432
345
298
266
266
259
259
301
854
AOQ

365
345
390
353
402
365
326
314
353
390
411
415
377

June.

373
4H9

463
526
517
718
717
848
717
622
832
526
503
693
742
576
544
517
463
441
459
441
373
349
357
326
1iQ

yfj
390
420

Jo!?*

390
353

330
282
275
296
286
286
269
246
237
228
222
216
214
203
187
170
164
155
149
149
147
143
136
132
130
128
126
125

Aug.

120
116
113
109
10S
107
105
99
m
98
96
95
92
91
89
88
88
88
87
86
86
84
84
86
87
86

187
192
310
184
128

Sept.

Ill
102
98" - ' 'ft
89.
87
86
84
86

119
2,010
1,140
1 350
1,520
I'OTO

906
'646
526
846

1,180
1,020

794
. 669

571
521
717
530
454

, 415

NOTE. Only total range in stage recorded Apr. 12-29, 1919; discharge estimated by comparison with 
record of North Fork of Skokomish River and study of weather records. Gage-height record faulty Dec: 
11-16, 1919, and Mar. 17 to Apr. 9, 1920; discharge estimated from range in stage and comparison with 
records of near-by streams. Braced figures show mean discharge for periods included.

Monthly discharge of Soleduck River near Fairholm, Wash., for the years ending Sept. SO,
1919 and 1920. 

[Drainage area, 79 square miles.]

Month.

1918-19. 
October..... ....... ̂ . ..............

December.............. _ ........
Jarmarv .

March............................
April..............................
Watr
June.. ............................
July.....  "" -.
August..... t, .
September........................

The year... ..............i.^
1919-20. 

October...........................
November........................

February.... .
March........... ...............
April..............................
May..-. .....
June................ .. ...W..::::::::":::::::::::::::::::
September.. ......................

Discharge in second-feet.

Maximum.

6,100 
3,850 
8,910 
5,050 
4,040 
1,080

1,470 
1 040 

742 
334 
210

8.910

153 
6,960 
4,100
4^040 

921 
2,400 

428 
854 
848 
390 
310 

2,010
6,960

Minimum.

58 
379 
508 
353 
445 
365

498 
553 
361 
147 
90
58

75 
141

293 
190 
175 
252 
259 
326 
125 
84 
Si
75

Mean.

499 
838 

1.760 
1,380 

890 
564 
893 
751 
663 
560 
244 
123
764

89.9 
822 
929 

1,000 
449 
461 
312 
363 
512 
217 
112 

617
490

Per 
square 
mile.

6.32 
10.6 
22.3 
17,5 
11.3 
7.14 

11.3 
9.51 
8.39 
7.00 
3.09 
1.56
9.67

1.14 
10.4 
11.8 
12,7 
5.68 
5.84 
3.95 
4.59 
6.48 
2. .75 
1.42 
7.8|
6.29

Run-off.

Inches.

7.29 
11.83 
25.71 
20.18 
11.77 
8.23 

12.61 
10.96 
9.36 
8.17 
3.56 
1.74

131.41

1.31 
11.60 
13.60 
14.64; 6. 13
6.73 
4.41 
5.29 

, 7.23 
3.17 
1.64 
8.71

84.46

Acre-feet.

30,700 
49,900 

108,000 
84,800 
49,400 
34,700 
53.100 
46' 200 
39,500

553.000

5,530 
43,900 
57,JOfl 
61 500 
25,800 
28,300 
18*609 
22; 300

13'H

355,009

104841 
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. LYRE RIVER BASIN. 

LAKE CRESCENT AT PIEDMONT, WASH.

LOCATION. In sec. 14, T. 30 N., R. 9 W., on dock at Log Cabin Hotel at Piedmont, 
Clallam County.

DEAINAGE AREA. 49.1 square miles (measured on topographic maps).
EECOKDS AVAILABLE. April 1, 1919, to September 30, 1920.
GAGE. Vertical staff on dock; read by J. A. Martin.
EXTBEMES OF STAGE. Maximum stage recorded April to September, 1919, 3.18 feet 

April 21; minimum stage, 1.36 feet September 29.
Maximum stage recorded during year ending September 30, 1920, 3.24 feet 

January 31; minimum stage recorded, 1.30 feet October £6-29.
ACCURACY. Gage read once daily to hundredths. Records excellent.
COOPEEATION. Gage-height record furnished by Northwestern Power & Manufactur­ 

ing Co.

Daily gage height, in feet, of Lake Crescent at Piedmont, Wash., for the years ending Sept.
SO, 1919 and 1920.

Day. Apr. May. June. July. Aug. Sept. Day. Apr. May. June. July. Aug. Sept.

1919.

9..
10..
!! 
12..
13..
14..
15..

2.78
2.75
2.75
2.82
2.84
2.85
2.78
2.76
2.80
2.82
2.82
2.82
2.80
2.75
2.72

2.96
2.96
2.92
2.90
2.S5
2.82
2.78
2.75
2.72
2.70
2.74
2.75
2.72
2.68
2.70

2.62
2.60
2.58
2.56
2.56
2.52
2.50
2.45
2.46
2.46
2.45
2.45
2.44
2.45
2.45

2.35
2.30
2.30
2.30
2.30
2.28
2.26
2.26
2.25
2.25
2.25
2.24
2.22
2.20
2.18

1.96
1.98
1.96
1.96
1.94
1.94
1.94
1.94
1.92
1.90
1.90
1.90
1.90
1.88
1.88

1.60
1.56
1.52
1.52
1.50
1.50
1.50
1.50
1.50
1.50
1.52
1.56
1.54
1.54
1.52

16.
17..
18..
19..
20..
21..
22..
23..
24..
25..

1919.

27...........
28...........
29...........
30...........
31...........

2.68 
2.78 
2.92 
Z95 
3.15
3.18
3.15
3.15
3.12
3.10
3.08
3.05
3.04
2.96
2.98

2.70
2.68
2.65
2.65
2.62
2.62
2.62
2.58
2.58
2.55
2.60
2.70
2.65
2.65
2.66
2.60

2.44 
2.42 
2.40 
2>38
2,40
2.35
2,40
2.42
2.42
2.42
2.44
2,42
2.42
2.40
2.38

2.16
2.16
2.15
2.15
2.14
2.14
2.12
2.10
2.08
2.04
2.00 
2.00 
1.98 
1.98 
f.98 
1.96

1.84
1.84
1.82
1.80
1.80
1.78
1.76
1.74
1.70
1.68
1.08
1.66
1.66
1.64
1.64
1.62

1.52
1.50
1.50
1.48
1.48
1.46
1.46
1.46
1.44
1.42
1.42

i!a»
1.40

Day. Oct. Nov. Dec. Jan. Feb. M«. Apr. May. Jane. July. Aug. Sept.

1919-20.

i,
13.
13.
14.
15.
16.
17.
18.
19.
20;

21.
22. 
28.
24.
25.
26.
27.28;- 
29.

31...

1.44
1.46
1.46
1.46
1.44
1.44
1.44
1.42
1.42
1.40
1.40
1.38
1.38
1.38
1.38
1.38 
1-36 
1.36 
1.36 
1.36
1.36,
1.34
1.34
1.32
1.32
1.30
1.30
1.30
1.30
1.34
1.36

1.40
1.40
1.40
1.42
1.44
1.44
1.46
1.48
1.50
1.50
1.48
1.48
1.46
1.50
2.00
2.05
2.08
2.16
2.18
2.20
2.24
2.24
2.20
2.16
2.12

2.10
2.08
2.02
1.98
1 94
1.90
1.88
1.86
1.84
1.82
1.80
1.78
1.76
1.74
1.74
1.76
1.98
2.08
2.14
2.20
2.24
2.30
2.50
2.70
2.76
3.00
3.00
3.00
2.98
2.98
2.96

2.78
2.78
2.78
2.76
2.74
2.72
2.68
2.60
2.56
2.52
2.50
2.48
2.46
2.44
2.46
2.50 
2.50 
2.84 
3.00 
3-00
2-88 
2;94 
2.92 
2.90 
2.90
2.90 
2.90 
3-10 
3.16 
3.20 
3.24

3.22 
3.20 
3.20 
3.18 
3-18
3.16
3.20
3.16
3.10
3.06
3-03 
2.98 
2.94 
2.90
2.86
2.84
2.78
2.74
2.70
2.68
2.64
2.60
2.60
2.58
2.58
2.54
2.52
2.50
2.46

2.40
2 36
2.34
2.30
2.28
2.24
2 24
2.26
2.26
3.00
3.06 
3-10 
3.12 
3-14 
3.08
3.02
2.56
2.52
2.50
2.48
2.46
2.44
2.44
2.42
2.42
2.40
2.40
2.38
2.36
2.34
2.32

2.32
2.30
2.28
2 28
2.26
2.26
2.24
2 22
2 22
2.20
2.20
2.18
2 18
2.16
2.14
2.12
2.10
2.10
2.08
2.08
2.08
2.06
2.06
2.06
2.04
2.04 
2.02 
2.02 
2-02 
2.00

2.00
2.00
1.98
1.98
1.98
1.96
1.98
1.94
1.94
1.94
1.94
1.94
1.92
1.92
1.92
1.92 
1.98 
2.02 
2.04 
,2-04
2.06 
2.08 
2-08 
2.08 
2.04 
2.02 
2.00 
2.02 
2.06 
2- 08 
2.06

2.06
2.04
2.02
2.02
2.00
2.04
2.04
2.06
2.10
2.14
2.14
2.14
2,14
2.16

.2.16
2-14 
2.12 
2.12 
2.10 

;2.10
2.08
2.08
2.08
2.06
2,06
2.04 
2.04 
2-04 
2.02 
2,02

2.02 
2.00 
2.00 

<1.98 
1.96
1.94
1.90
1.90
1.90
1.88
1.88
1.88
1.86
1.86
1.86
1.84
1.84
1.84
1.84
1.84
1.84
1.84
1.86
1.88
1..88
1.88
1.88
1.90
1.90
1.90
1.90

1.92
1.94
1.96
1.96
1.96
1.96
1.96
1.94
1.94
1.92
1.92
1.90
1.90
1.90
1.88
1.84 
1.82 
1.80 
1.78 
l:W:
1-76 
1.76 
1.76 
1.74 
1.74
1.74
1.76
1.80
1.94
1.94
1.92

1.92 
1.90 
1-86
1.84
1.80
1.80 
1.78 
1.7$ 
1.78 
1.80
1.82
2.08
2.18
2.28
2.30
2.34
2,34 
2.34 
2.34 
2i$i
2.40
2.42
2.42
2.44
2.44
2.44
2.42

2.40
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LTBE RIVER AT PIEDMONT, WASH.

LOCATION. In NE. J sec. 15, T. 30 N., R. 9 W., a quarter of a mile below outlet of 
Crescent Lake and half a mile west of Piedmont, Clallam County.

DRAINAGE ABBA. 49.5 square miles (measured on topographic maps).
RECORDS AVAILABLE. October 1, 1917, to September 30, 1920.
GAGE. Stevens continuous water-stage recorder on right bank; inspected by T. F. 

Rixon, H. Ahlvers, and E. Brooks.
DISCHARGE MEASUREMENTS. Made by wading or from cable 1,000 feet above gage.
CHANNEL AND CONTROL. Channel composed of bedrock and boulders. Banks me­ 

dium high and wooded. Control formed by series of rapids over bedrock and by 
contracted channej between railroad bridge abutments; apparently permanent. 
Stage of zero flow, as determined September 4,1919, gage height  0.4 foot ±0.25 
foot. »

EXTREMES OF DISCHARGE. Maximum stage during year ending September 30, 1919, 
from water-stage recorder, 7.0 feet at 11 p. m., December 14 (discharge, 692 
second-feet); minimum stage, from recorder, 2.08 feet September 30 at 2 a. m. 
(discharge, 38 second-feet).

Maximum stage during year ending September 30, 1920, recorder, 4.8 feet from 
January 30 to February 2 (discharge, 320 second-feet); minimum stage, from 
recorder, 1.70 feet July 27 at 8.30 p. m. (discharge, 19 second-feet).

1918-1920: Maximum stage, from recorder, 5.9,1 feet at noon January 4, 1918 
(discharge, 1,080 second-feet); minimum stage recorded July 27, 1920.

ICE. None.
DIVERSIONS. None.
REGULATION. Flow is very uniform because of natural regulation in Lake Crescent.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined. Op­ 

eration pf water-stage recorder excellent except as indicated in footnote to daily- 
discharge table. Daily discharge ascertained by applying to rating table the 
daily mean gage height determined from recorder graph by inspection. Records 
excellent.

Discharge measurements of Lyre River at Piedmont, Wash., during the years ending 
Sept. S&, 1919 and 1920,

Date.

1918. 
Dec 7

16
16
18

1919. 
Jan. 27 
Feb. 12

15
17,

Mar. 26
28.

Made by 

R.B. Kilgore.. .......
.....do.................
.....do.................

Rixon and Ahlvers.,. . . 
R. B, Kilgore. .........
.....do.................
.....do.................
.....do.. ................
.....do.-.....   ........

Gage 
height.

Feet.
5.83
6.92
6.92
6.72

6.84 
6.42
6.24
6.16
4.85
4.79

Dis­ 
charge.

Stc.Jt. 
463
657
643

f 614

700 
597
561
544
OOQ

313

Date.

1919.
\Ia-a IS

Aug. 10
Sept. 4

4 
16

1920.
Feb. 11

nfl

Sept. 28

Made by 

.....do............*..--

D.J. F. Calkins........
.....do................. 
Rixon and Ahlvers. ....

R.B. Kilgore. .........

.....do.. ....(.... ........

&
Feet. 

4.42
4.35
2,95
2.38
2.39 
2.34

4.65
3.30
3.23
3.18

Dis­ 
charge.

See.Jt. 
275
260
95.5
61.5
61.6 
59.3

283
132
125
125 .
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Daily discharge, in second-feet, of Lyre River at Piedmsnt, Wash., for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1... ...........
2. ......... ....'
3..............
4..... .........
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
36..........'....

26..............
27..............
28..............
29..............
30..............
31..............

1919-20. 
1. .............
2..............
3.... ..........
4..............
5... ;.  .......

6..............
7..............
8..............
9..............

10..............

-11...............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

, 57
66
73
80
103

106
106
103
105
121

150
155
150
144
142

139
135
133
131
130

128
129
136
144
144

155
183
201
201
201
201.

50
51
50
48
48

47
46
44
40
41

41
38
37
37
37

36
35
34
33
33

34
32
30
28
28

29
30
30
30
32
30

Nov.

207
213
213
207
201

201
195
1S9
207
265

272
278
285
313
313

313
306
292
292
278

272
265
258
252
246

246
246
239
232
239

36
37
38
44
44

46
47
46
47
45

44
43
47
57

113

142
165
160
166
166

172
166
166
166
160

150
144
144
141
138

Dec.

239
278
349
476
493

493
476
476
476
459

442
442
527
673
692

673
654
635
616
598
'580

562
527
510
493

476
459
459
442
426
410

136
131
128
122
118

115
110
106
100
96

93
90
87
84
83

89
121
133
139
160

172
177
220
265
278

285
292
285
285
285
278

Jan.

394
386
372
364
356

342
327
320
306
306

29B
292
278
278
299

313
364
442
459
459

| 560

654
654
635616'
598

278
272
265
258
252

246
239
232
226
220

213
213
207
207
207

213
226
272
285
285

278
- 278
272
272
278

272
278
299
313
320
320

Feb.

>&n
582
544
527
510

493
476
493
562
598

598
580
580
580
544

544
544
527
510
510

493
476
476
459
442

442
426

. 426

320
320
313
306
299

. 306
313
306
299
292

285
278
272
265
265

258
252
246
239
232

232
226
226
220
213

207
201
189
189

Mar.

426
426
410
410
410

402
394
104
379
379

386
379
372
364
364

364
372
386
379
372

364
356
349
342
334

327
320
320
<snft
306
900

183
183
177
177
172

1«6
166
166
172
172

166
177
207
220
220

213
213
213
207
207

207
9fi1

201
201
201

201
198
196
103
191
189

Apr.

299
292
292
306
306

299
299
292
292
299

306
299
299
292
285

285
292
313
327
349

349
349
349
342
342

334
334
327
327
320

186
184
182
17Q
177

175
172
170
168
166

160
166
160
160
160

155
155
150
155
155

150
150
144
141
137

134
133
134
132
130

May.

320
320
313
306
299

292
292
285
285
278

278
278
278
27,2
272

272
272
265
265
265

258
258
252
252
258

265
265
265
265
265
265

128
126
124
124
121

119
118
118
118
117

115
113
113
111
110

112
130
130
128
129

135
133
137
137
135

132
133
141
143
:141
135

June.

258
252
252
246
246

239
239
232

  232
232

232
226
226
226
226

226
226
220
213
213

213
220
226
226
226

226
226
220
213
207

134
133
132
132
133

141
144
155
155
150

155
150
150
150
155

150
150

. 150
144
144

140
136
133
132
129

118
112
98
82
76

July.

207
201
201
201
201

201
195
195
189
189

189
189
183
177
177

177
172
166
166
166

160
155
155
150
150

141
137
135
133
130
126

75
75
95
121
118

116
113
112
109
103

99
100
91' 80

75

54
42
42
40
40

38
34
30
27
26

24
22
21
21
21
24

Aug.

124
122
120
117
115

112
109
106
103
100

99
98
95
92
91

89
87
84
83
80

80
>68
73
73
72

69
68
67
66
65
64

37
38
37
43
55

54
54
53
53
53

52
52
60
64
62

61!

56
63
52
52

S352'
52
52
51

51
56
58
68
68
67

Sept.

61
59
59
59
59

59
58
57
55
54

59
62
59
59
58

56
57
57
56
53

51
50
48
46
47

45
41
40
39
43

66
63
63
62
60

69
58
57
53
57

70
84
96
«ff
111

114
114
117
117
130

121
123
124
126
123

122
123
123
123
139

NOTE. No gage-height record Jan. 21-26,1919; discharge estimated from precipitation record and range 
of stage. Gage-height record incomplete Aug. 6-10,1919, and Mar. 27 to Apr. 9,1920; discharge interpolated. 
Bra eel figures show mean discharge for periods included.
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'Monthly discharge of Lyre River at Piedmont, Wash., for the years endiriff Sept. SO, 1919
and 1980.

[Drainage area, 40.5 square miles.]

1 Month.

1918-19.
fif*tnTM*r

December .........................

March............................
April.............................
May . .

July..............................

  1919-20.

March............................
April... ..........................
May..
June..............................
July . ..

Discharge in second-feet.

Maximum.

201 
313 
692

598 
426 
349 
320 
258 
207 
124 
62

692

51 
172 
292 
320 
320 
220 
186 
143 
155 
121 
68 

126

320

Minimum.

57 
1S9 
289 
278 
426 
299 
285 
252 
207 
126 
64 
39

39

28 
36 
83 

207 
189 
166 
130 
110 
76 
21 
37 
57

21

Mean.

134 
251 
500 
434 
518 
367 
313 
277 
229 
171 
90.0 
53.5

277

37.4 
102 
163 
258 
261 
192 
157 
126 
135 
64.1 
53.8 
96.0

137

Per 
square 
mile.

2.71 
5.07 

10.1 
8.77 

10.5 
7.41 
6.32 
5.60 
4.63 
3.45 
1.82 
1.08

5.60

.756 
2.06 
3.29 
5.21 
5.27 
3.88 
3.17 
2L55 
2.73 
1.29 
1.09 
1.94

2.77

Run-off.

Inches.

3.12 
5.66 

11.64 
10.11 
10.93 
8.54 
7.05 
6.46 
5.17 
3.98 
2.10 
1,20

75.96

.87 
2.30
a. 79
6.01 
5.68 
4.47 
3.54 
2.94 
3.05 
1.49 
1.26 
2.16

37.56

Acne-feet.

8,240 
14,900 
30,700 
26,700 
28,800 
22,600 
18,600 
17,000 
13,600 
10,500 
5,530 
3,180

200,000

2,300 
6,070 

10,000 
15,900 
15,000 
11,800 
9,340 
7,750

3^310 
5,710

99,200

ELWHA RIVER BASIN.

ELWHA RIVER AT McDONALD BRIDGE, NEAR PORT ANGELES, WASH,

LOCATION. In NE. J NW. 1 sec. 33, T. 30 N., E. 7 W., at McDonald Bridge, 6| miles 
above mouth and 8 miles southwegt of Port Angeles, Clallam County.

DRAINAGE AREA. 262 square miles (measured on Plate I, U. S. Geol. Survey Prof. 
Paper 7).

RECORDS AVAILABLE. October 8, 1897, to December 31, 1901; October 1, 1918, to 
September 30, 1920.

GAGE. Since October 17, 1918, Stevens continuous water-stage recorder on left 
bank; inspected by A. L. Lofstrand, Roy Clark, and A. 0. Wingo. Gage datum 
206.29 feet above mean sea level. A wire gage on bridge at same site, but different 
datum, was used 1897-1901.

DISCHARGE MEASUREMENTS. Made from bridge.
CHANNEL AND CONTROL. Bed composed of gravel, shifting; banks high.
EXTREMES OF DISCHARGE. Maximum discharge during year ending September 30, 

1919, 11,000 second-feet on December 13, 1918, by percentage comparison with 
Soleduck River and hydrographic comparison with other streams in vicinity and 
may be considerably in error; minimum stage from water-stage recorder, 0.61 
foot midnight September 29 (discharge, 440 second-feet).

Maximum stage during year ending September 30, 1920, from water-stage 
recorder, 6.7 feet November 15 (discharge, 6,500 second-feet); minimum mean 
daily discharge estimated at 250 second-feet on December 16 during period in 
which water-stage recorder was not operating.
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1897-1901; 1918-1920: Maximum stage recorded, 10.6 feet November 27, 1901, 
referred to datum of wire gage (discharge, 23,800 second-feet); minimum stage 
recorded, 0.80 foot October 18, 1897 (discharge, 170 second-feet).

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. None.
REGULATION. None.
ACCURACY. Stage-discharge relation changed at high water on January 23 and May 

26, 1919, and January 18, 1920. Rating curves well defined up to 5,000 second- 
feet. Daily discharge ascertained by applying to rating table mean daily gage 
height obtained by inspection of recorder graph, or for days of considerable 
variation in stage, by averaging results obtained by applying to rating table 
mean gage heights for shorter periods. Discharge during periods when recorder 
was not operating estimated by comparison with records of flow of near-by streams 
or by interpolation. Records good except those estimated by hydrographic 
comparison, which are poor.

COOPERATION. Gage-height record and some discharge measurements furnished by 
Northwestern Power & Manufacturing Co.

Discharge measurements of Elwha River at McDonald Bridge, near Port Angeles, Wash., 
during the period July 31, 1918, to Sept. 30, 1920.

Date.

1918. 
July 31
Alltr 19

27

23
24 
30 

Dec. 14
19

1919.
Feb. 11
Mar. 25
Apr. 7
May 7

17
21

Made by 

.....do..................

.....do.................. 
Kilgore and ReineUng .

R. B. Kilgore. .........

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet. 
1. 11
.92
.77

.65

.48

.45

.60 
5.03
2.22

3.05
1.15
1.58
1.96
2.10
2.56

Dis­ 
charge.

See.Jt.
832
650
526

477
346
328 
475 

6,660
2,050

2,910
891

1.210
1,580.
1,710
2,230

Date.

1919. 
July 14

29
Oct. 18

1920. 
Jan. 26
Feb. 10
Mar. 7 
Apr. 11

22
26

Aug. -22
8<s>t. 26

Made by 

.....do..................

.....do..................

Lof strand and Clark. . . .

R.B. Kilgore... ........

Gage

Feet. 
2.92
1.18
1.11
.60
.30

2.42

1.56
1.70
.70 
.70

1.91
1.92
1.44
.72

1.34

Dis- 
charge.

See.-ft. 
 2,560

785
709
429
344

1 950

1,280
1,370

621
650

1,680
i.eoo
L15&

  f 651
1,100



BIYEE BASIN.

Daily discharge, in s^ond-feett of Elwha River ^M^f>onald Bridgef n«or fort 
Wash., for the years ending Sept. SO, 1919 and 19$0,

Day.

1918-19. 
1..............
2.. ............
3.... ..........
4,...,.....;...
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............is.-;... .........i»_.... .......
20..............

21..............
22..............
33..............
24..............
25..............

26
27..............
28..............
2Q
30..............
31..............

1919-20. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8.. ....... ..
*..............

10.. . ..... ..

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21. ...... .......
22..............
23
24..............
25..............

2ft.. ............
27..... ... ......
^.... ..........
29. .............
30..............
31..i..........i

Oct.

1,300

558
485
453
446
439

433
426
419
412
406

399
392
385
378
372

365
358
344
344
344

344
344
344
326
326

330
321
342
335
323
325

Nov.

1,600

450

321
319
321

2,400

offi
794

658
635
612
589
566

Dec.

5,600

1,600

1,480
1,600

11,000
6,660
5,740

4,820
3,890
2,970
2,050
1,900

1,600
1,430
1,290
1,160
1,070

1,010
1,110
1,580
1 280
1,050

934

542
519
496
473
450

,427
404
380
357
334

311
288

1,000

3,200

2,820
2,000
1,930
1,880
1 690'

Jan.

870
800
748
707
674

626
594
578
555
602

563
548
570
706
998

1,740
4,260
5,880
3,560"
2,690

2,480
4,940
6,070
4,040
3,440

3,250
2,740
2,600
2,400
2,160
1,940

1,450
1,300
1,190
1,090
1,010

919
848
788
745
690

671
639
621
832
855

1,000
2,510
3,920
2,920
2,100

1,760
1,550
1,350i,aso
1,650

1,350
2,020
5,660
3,670
3,290
2 am

Feb.

1,780
1,670
1,570
1,520
1,370

1,320
1,230
2,440
5,430
3,850

,2,940
2,460
2,160
2,000
1,780

2,000
1,880
1,670
1;S70
1,470

1,370
1,280
1,180
1,140
1,180

1,140
1,060
1,040

2,340
2,040
1,880
1,760
1,660

2*160
1,930
1,660
1,500
1 44/1

1,350
1,2QO
1,160
1,120
1,080

1,020
992
959
926
892

859
826
793
759
726

693
688
672
672

Mar,

1,040
1,280
1,100
1,040

qes

973
931
903
861
889

1,000
889
861
819
805

784
1,480
1.040
4230
1,100

t 000
OKQ
938
910
875

861
847
861
917

1 ISA
1,320

667
651
641
651
636

632
632
651
683
Rift

All
795

2,540
1,660
1,210

1 030'930
864
822
908

1,030
945
871
841
811
* 
752
722
693
739
710

Apr.

1,230
1,230
1,320
1,940
1,670

1,420
1,240
1,140
1,180
1,720

1,470
1,320
1,230
1,100
1,050

1,060
1,830
2,810
2,880
2,880

2,340
2,050
1,940
1,940
1,940

1,880
2,100
2,220
2,160
2,100

705
705
683
667
663

660
656
652
648
B9S

641
699«QQ

. 677
667

651
632
632
677
667

641
632
627
623
636

  683
836
922
ons.
836

May.

2,100
2,050
1,880
1,780
1,670

1,620
1,670
1,830
1,780
1,720

1,720
1,570"
1,470
1,570
2,000

1,940
1,720
1,720
2,000
2,160

2,260
2,600
2,400
2,220
3,100

3,550
2,820
3,100
2,680
2,360
2,170

777
770
757
757
751

815
1,000
1,350
1,300
1,080

960
900
can
922
945

1,040
1,910,
1,300'
1,080
1,040

1,030
93S
90S
857
815
-TO
809
836 '836
809
789

June.

2,050
2,170
2,230
2,290
2,500

2,360
2,150
2,170
2,230
2,050

1,990

2,100

yOUU

2,820
2,750
2,680

2,7§9
2,820
2:, 620
2,420
2,230

809
885

M*»
1,350
1,400

1 ' gjjjj
2*040
1,710
1,550

1,550
1,400
1,400
2,120
^,230

1,710
1,660
ly«50
1,500
1,550

1,660
1,660
1,400
1,800

.1,210

1,160
1,350
1,600
1,710
1,980

July.

2,230
2,290
2,420

keoo

2,360
2,360
2,550
2,820

2,820
2,550
2,550
2,620

2,400

1,800

1,880
1,760
1,710
1,660
1,450

1,400
1,450
1,550
1,550
1,500

1,400
1,350
1,300
1,210i'seo'

1,350
1,300
1,210
1,120
1,040

992
968
SS5
815

,777

809
829

.871
915
850s^m-

Aug.

ll,600
1,600
1,590
1,580

1,570
1,560
1,550
1,500
1,450

1,680
1,500

1,300

1,100

1,020999"
978
956
935

789
783

739
764

' 777
  783"

770
789
815

796
764
770
764
734

fioa
657
609
600
609

636
682
667
641
604

591
939
783
77&
636
595

Sept.

QTl

810
vn
7aa
766

746
717

750

084
704

685
866
Off
628
Rfia

,591
572
553
534
516

497
478  m
416
476

587
591
587

. 591
587

567
552
548
548
618

2,860
2,040
2,340
2,920
2,220

1,930
1,450

-1,300
1,080
1,960

2,220
1,820
1^550
1/350
1,210

1,080
1,580
1,160
1,080
1,040

NOTE. Discharge Oct. 1 to Dec. 9 and Dec. 13, 1918, June 5, 7,12-22. July 4-6, 15-31, Aug. 1. 2,13-26, 
Se^»t.*43, Oct. 31, Nov. 1-10, MM23, Dec. 13-06, and 28,1919, estimated By! SydroifapWe ewnpmbn with 
records of flow of near-by streams and may be subject to considerable error.   Diaokarge Dees 14 'and 19, 
1918, are results of current-meter msasuremants. Discharge obtained by interpolation "Dec. 15-18. 1918, 
June 29, Aug. 4-7, 9,28-30, Sept. 16-28, Oct. 4-16 and 19-22,1919, Feb. 18-25, Mar. 24-27, and Apr. 5-10,1920 
Braced figures show mean discharge for periods included.
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Monthly discharge ofElwha Rivet at MeDonaM Bridge, near Port Angeles, Wash., for 
years ending Sept. SO, 1919 cind 1920.

[Drainage area, 262 square miles.]

Month.

1918-tel9.

March... ..........................
April..............................
VfftTr

July.. ...... ....,,.. ..........

The year. ............... .^,.

1919-20.

December.. . .................. .,. .
January ............. ̂ .........^.,.

April....... ......... ...... ........
fMaw   '- ' -    

jniy.-..:.... ...................,.:.

Discharge in second-feet.

Maximum.

11,000
6,070 
5,430 
1,480 
2,880 
3,550 
2,820

, : 871

11,000

558 
a 6,500 
a 4,200 

5,660 
2,340 
2,540982'
1,910 
2,230 
1,880 

939 
2,920

o6,500

Minimum.

548 
1,040 

784 
1,050 
1,470

935 
440

440

321 
319

6250 
' 621 

672 
632 
623 
751 
809 
777 
591 
548

b 250

Mean.

1,300 
1.600 
3,470 
2,030 
1,840 

£190 
1,750 
2,100 
2,310 
2,300 
1,300 

657

1,810

M 
1,140 
1,440' 

. 1,690 
1,230 

864 
689 
962 

1,540 
1,220 

720 
1,330

1,100

Per 
square 
mile.

4.96 
6.11 

13.2 
7.94 
7.02 
3.78 
6.68 
8.02 
8-82 
8.78 
4.96 
2.51

6.91

1.45 
4.35 
5.50 
6.45 
4.69 
3.30 
2.63 
3.67 
5.88 
4.66 
2.75 
5.08

4.20

Run-off. N

Inches

5.72 
6.82 

15.22 
9.15 
7.31 
4.36 
7.46 
9.25 
9.84 

10.12 
5,72 
2.80

93.76

1.67 
4.85 
6.34 
7.44 
5.06 
3.80 
2.93 
4.23 
6.56 
5-37 
3.17 
5.67

57.09

Acre-feet.

79,900 
95,200 

213,000 
128,000 
102,000 
60,900 

104,000 
129,000 
137,000 
141,000 
79,000 
39,10»

1,310,000

23,400 
67,800 
88,500 

104,000 
70,800 
53,100 
41,000 
59,200 
91,600 
75,000 
44,300 
79,100

798,000

« Crest discharge determined from stage indicated by water-stage recorder, although clock had stopped, 
Mean discharge for day on -which peak occurred determined by comparison of mean discharge to peak dis­ 
charge on same day of Soleduck River near Fairholm and North Fork of Skokomish River near Hoodsport.

6 Estimated by nydrographic comparison with records of flow of Soleduck River near Fairholm and 
North Fork of Skofcomlsb EJver near Hoodsport, study of weather records, and observer's gage reading 
four days previous during same period of extremely cold weather.

PTOET SOUND BASIN'S.

SKOKOMISH RIVEK BASIN. 

NORTH FORK OF SKOKOMISH RIVER NEAR HOODSPORT, WASH.

LOCATION. In SW.^ sec. 5, T. 22 N., E. 4 W., at footbridge on Forest Service
trail to South Fork of Skokomish River, 4 miles below Lake Cushman and 4 miles
northwest of Hoodsport, Mason County. 

DRAINAGE ABBA. 91 square miles (measured on Plate 1, II. S. Geol. Sarvey Prof.
Paper 7 and township plats). 

BECOBDS AVAILABLE, August 17, 1910, to September 22, 1911; February 1, 1913,
to September 30,1920. 

GAGE. Stevens continuous water-stage recorder on left bank just below trail bridge;
inspected by Phillip Abbey. Fragmentary records, 1910-11, obtained from ver*
tical staff 25 feet below bridge.

DISCHARGE MEASUREMENTS. Made from cable about a mile above gage or by wading. 
CHANNEL AND CONTROL. Channel curved above gage, straight below gage for 200 feet.

Banks high, not subject to overflow. Control composed of rock and, gravel,
slightly shifting at extremely high stages.



EXTREMES OP DISCHARGE. Maximum stage during year ending September 30,
from water-stage recorder, 12.8 feet at ll"a. m., December 4 (discharge, 7,530 
second-feet); minimum stage, from recorder, 0.78 foot October 3 (discharge, 90 
second-feet).

Maximum stage during year ending September 30, 1920, from recorder, 11.7 
feet at noon December 24 (discharge, 6,380 second-feet); minimum stage, from 

recorder, 0.75 foot for several hours October 21 and 22 (discharge, 110 second-feet). 
1913-1920: Maximum stage estimated at 23.5 feet January 6, 1914, during 

part of day wheii recorder was not operating (discharge, about 14,000 second-feet)? 
minimum stage recorded 0.77 foot September 28,1918 (discharge, 89 second-feet).

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. None-
REGULATION. Flow regulated by natural storage at Lake Cushman.
ACCURACY. Stage-discharge relation affected by backwater resulting from drift 

October 1-11,1918. Rating curve for this period poorly defined. Eating curve 
used October 12,1918, to September 30,1920, well denned. Operation of water- 
stage recorder excellent except as noted in footnote to tables of daily discharge '. 
Daily discharge ascertained by applying, to rating table the mean daily gage height 
determined from recorder graph by inspection or, for days of considerable varia­ 
tion in stage, by averaging results obtained by applying to rating table mean 
gage heights for shorter intervals. Eeccfeds for October 1-11, 1918, fair, for re­ 
mainder of the two-year period excellent.

Dtscfedrpe measurements of North Fork of Skokomish River near JEfSojsport, Wash. t 
during the years ending Sept. SO, 1919 and 1920.

Date.

1918. 
Oct. 3

1919.
Apr. 27
May 16

23 
July 6

8

Made by 

.....do.*. ..............

D.J.F. Calkins........
.....do.................

Gage
height.

Feet. 
0.78

4.03
4.10
4.03 
3.65
1.26
1.22

Dis. 
charge.

Sec.Jt. 
89.9

QQS

1.050
997
870
193
178

Date.

1920.

15 
Aug. 16
Sept. 24

Made by 

.....do.................

R. B. KUg6re. .........

height.

Feet. 
2.02
4.66 
.98

3.54

Dis­ 
charge.

Sec.-/*. 
361

1.250 
142
.837
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Daily discharge, in seconds-feet, of North, Fork ofSkokomish River near Hoodsport, Wash. t 
for the years ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1. .............
2..............
3..............
4..............
5,,.......-...

6... ...........
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20. .............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1919-20.

2..............
3..............
4..............
5..............

6.. ............
7..............
8.. ............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16.. ...........
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26...............
27..............
28..............
29
30....... _......
31..............

Oct.

93
93
92
99

380

444
306
225
187
199

409
836
505
348
271

240
213*190
177
169

159
159
173
190
199

248
2,400
2,850
1,360

854
662

217
232
197
175
161

147
142
136
133
130

125
124
121
120

117
116
116
114
114

113
111
114
116
116

114
113
111
114
116
121

Nov.

568
568
931
084
765

614
524
481
601

2,310

1,960
1,200
1,230
1,770
1,870

1,520
1,160964;

872
818

730
662
614
568
524

524
495
467
439
453

156
251
236
234
240

266
264
240
221
207

203

230
612

4 70ft

3,860
2,350
1,470
1,470
1,083

927
818
696
614
553

ACK

453
426
412
383

Dee.

453
915

2,410
6,150
3,190

2,280
1,670
1,320
1,200
1,080

1,040
1,040
3,570
5,500
2,770

1,820
1,370
1 180
1,040
1,040

948
872
763
696
662

614
598
810
890
747
679

373
348
330
316
309

297
287
277
267
257

247
237
227
217
917

227
Qfis

1,250"
1,770
3,210

3,560
3,010
4 QR1

5,500
37380

2 040
1^670
1,320
1,160
1,240
1,160

Jan.

614
553
524
is*
481

i.m
439
426
412
426

453
481
538
614
890

1,210
2,760
 5080
2,970
1,820

1,520
3,430
5,410
3,260
2,280

2 040
l'620
1,420
1,370
1 240
1 080

1,000
QfIS
818
747
«7Q

646
598
583
569
CKA

C4f\

525
510
496
481

481
QOft

11,500

713

QQA

3,190
2 1 Aft
1,920
1,720

Feb.

946
857
782
765
696

646
598

1,230
4,850
3,210

2,020
1,520
1,200
1,160
1,200

1 24fl
l'320
i*i2o

964
854

  ;. 165
713
662
614
662

713
«7Q

662

1,280
1 (}Af\

890
ftfWl

730

828
1,000

872
747
662

614
568
COQ

481

453
439
412
399
386

360
352
342
<>on

318

299
287
280

Mar.

646
782
800
765
679

630
583
568
524
538

713
679

. 598
EK9

CQJ.

510
790

1,280'
l,000f

800

696
646
630
598
568

538
524
538
583
7SO

1,120

273

264
007

278

266
260
299

800

620
696
614
553
510

Afift

412
386
386
373

Apr.

964
872
908

1,410
1,280

1,040
854
765
730

1,000

1,080
908
800
696
646

614
918

1,920
1,980
2,040

1,620
1,240
1,080
1,080
i run

989
1,000
1,083
1,080
1 040'

380
oert

325
328
373

373
386
373
gee

31ft

330
348
386
360
9AQ

333
311
297
297
301

289
282
271
249
257
*WJC

360
439
426
399

May.

1,040
1,000

946
818
747

696
730
800
818
782

782
747
662
646
770

1,000
908
890
782
800

927
1,129
1 000'872

1,210

1,920
2,040
1,620
1,280
1 040'908

373
348
328«>i i
309

323
360
481

439

399
352
QOE:
QOA

OOC

335
467
481
412
373

342
oje

335
316

306
311
330
qfin

373
373

June.

836
836
872
(UA

1,08ft

1,000
908
854
836
800

730
696
800
854
800

730
679
696
838
946

890
902

1,040
1.000

946

927
946
854
765
696

373
373
386
426
453

604
1,120
1,320
1,080

854

730
630
598

1,240
1,370

964
836
747
646
583

553
538
4QS
453
426

412
412
399
399
399

July.

679
696
765
fKi
890

836
730
696
765
854

872
765
696
730
836

890
818
679
614
630

662
682
614
583
538

510
467
467
481
467
439

399
386
373
355
340

323
309
301
299
294

282
282
289
276
262

257
253
244
236
225

221
223
215
205
197

1QK.

190
186
191

182
175

Aug.

426
400
386
Q^ro

380

360
360
360
345
335

325
323
311
007

289

289
292294'

285'273

266
264
253
242
236

234
o*Xl

217
211
9fW
201

168
168
168
162
161

159
159
157
157
152

150
149
147
145
145

142
134
133
131
130

128
127
127
124
124

124
156
221
309
325
260

Sept.

199
195
192
186
190

201
199
189
182m
173
190
195
182
175

168
166
164
161
157

152
149
145
142
141

137
136
133
130
134

213
186
173
157
149

144
138
133
133
159

926
1,810
2,460
3,220
i 7in

1,240
908
730
630
985

1,370
1,200
1,000

872
765

679
713
662
583
538

NOTE. No gage-height record Dec. 8-13,1919, stilling well frozen over; discharge interpolated. Recorder 
not operating Jan. 8-14, 1920; discharge interpolated. Recorder not operating Jan. 18-24 and Mar. 9-20, 
1920; discharge estimated by hydrographie comparison with records of flow of near-by streams. Braied 
figures show mean discharge for periods included.
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Monthly discharge of North Fork of Skokom-ish River near Hoodsportj Wmh^/Qr ih&y«K8 
ending Sept. 3Qt 1919 and 1920. r,

[Drainage area, 91 square miles.]'

Month.

1918-19.

December. ........................

March. ............................
-April..............................
May...............................

July...............................

1919-20. 
October. ..........................
N ovember ........................

March.............................
April..............................
May...............................

July...............................

Discharge in second-feet.

Maximum.

2,850 
2,310 
6,150 
5,410 
4,850 
1,280 
2,040 
2,040 
1,080 

890 
426 
201

6,150

232 
4,790 
5,500

1,280

439 
495 

1,370 
399 
325 

3,i220

5,500

Minimum.

92 
439 
453 
412 
598 
510 
614 
646 
679 
439 
201 
130

92

111 
156 
217 
481 
280 
260 
249 
306 
373 
175 
124 
133

111

Mean.

475 
906 

1,590 
1,490 
1,170 

684 
1,090 

975 
857 
683 
298 

.168

864

133
812 

1,310 
1,060 

569 
556 
338 
365 
661 
263 
163 
821

587

Per 
square 
mile.

5.22 
9.96 

17.5 
16.4 
12.9 
7.52 

12.0 
10.7 
9.42f 
7.51 
3.27 
1.85

9.49

1.46 
8.92 

14.4 
11.6 
6.25 
6.11 
3.71 
4.01 
7.26 
2.89, 
1.79 
9.02

6.45

,, Run-off.

Inches.

6.02 
11: H 
20.18 
18.91 
13.43 
8,67 

13.39 
12.34 
10.51 
8.66 
3.77 
2.06

129.05

1.68 
9.95 

16.60 
13.37 
6.74 
7.04 
4.14 
4.62 
S. 10 
3.33 
2.06 

10.06

87.69

, Acre-feet.

29,200 
53.900 
97,800 
91,600 
65,000 
42,100 
64 900 
60,000 
51,000 
42,000 
18,300 
10,000

626,000

8,180 
48,800 
80600 
65,200 
32,700 
34,201) 
20,100 
22,400 
39,300 
16,200 
10,000 
48,900

426,000

NISQTJALLY RIVER BASIN. 

NISQUALLY RIVER HEAR LA ORANDE, WASH.

LOCATION. In sec. 9, T. 15 N., R. 4 E., 1,200 feet below diversion dam of city of 
Tacoma municipal power plant and 2J miles southeast of La Grande, Pierce 
County.

DRAINAGE AREA. 287 square miles (measured on topographic map of Rainier .National 
Park, map of Rainier National Forest, edition of 1918, and Plate IV, Water-Supply 
Paper 313).

RECORDS AVAILABLE. October 1, 1919, to September 30, 1920; September 5, 1906, 
to October 31,1911, fragmentary records showing total flow.

GAGE. Stevens long-distance recorder on left bank 1,200 feet below dam, inspected 
by headgate attendants. Previous gages as follows: From September 5, 1906, to 
September 8,1910, vertical staff in two sections on right bank near site of present 
gage; January 1,1910, to December 31,1911, vertical staff on right wall of canyon 
at power-house site.

DISCHARGE MEASUREMENTS. Made from cable 250 feet below gage or by wading.
CHANNEL AND CONTROL. Bed composed of bedrock and boulders. Banks high. 

A considerable amount of glacial silt is deposited during summer, causing control 
to change temporarily.

EXTREMES OP DISCHARGE. Maximum stage during year ending September 30,1920, 
occurred December 24 (discharge, 11,000 second-feet, determined from recorded 
head ou dam and coefficient of discharge derived from current-meter measure­ 
ment made with slightly higher head on dam). Probably no flow at gag$ for 
parts of several days from October to March when entire flow was«diverted into 
power conduit.
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ICE. Stage-discharge relation not affected by ice. *
DIVERSIONS. City of Tacoma diverts" wate1* 1,200 feet above gage for power purposes. 

Total monthly discharge is computed from determinations of combined flow of 
river and power conduit.

ACCURACY. Stage-discharge relation affected by silt deposited in river as result of 
flushing of the settling basin of conduit from July 4 to September 30. Eating: 
curve for normal control conditions well defined. Rating curves parallel to- 
standard curve used for short periods from July 4 to September 21. Shifting- 
control method used September 22-30. Operation of water-stage recorder satis 
factory except as noted in footnote to table of daily discharge. Daily discharge 
ascertained by use of discharge integrator except for extremely low water in 
August and September for which daily discharge was ascertained by applying- 
to rating table mean daily gage height determined from the recorder graph by 
inspection. Records prior to July, excellent for periods when recorder was 

 .operating; fair for remainder of year.

Discharge measurements of Nisqualty River near La Grande, Wash., for the period Aug.
25, 1919, to Sept. 30, 1920.

Date.

1919. 
Aug. 25

1920.
Feb. 11

12
12

Mar. 15

Made by 

.....do..................

.....do..................

Gage 
height.

Feet. 
3.60

1.70
3.02
2.12
5.18

Dis­ 
charge.

Sec.-ft. 
468

73.6
315
126

1,320

Date.

1920.

May 28
Aug. 7

8
9

Sept. 15

Made by 

.....do...'...............

.....do..................

.....do..................

Gage 
height.

Feel.
K QJ

2.86
2.28
4.17
9 Q4.
*; (U

Dis­ 
charge.

Sec.-ft, 
1,410

277
95 1.

570
9OA

1,110

Daily discharge, in second-feet, of Nisqually River near La Grande, Wash., for the year end­ 
ing Sept. 30, WtO.

Day.

1..............
2..............
3..............
4..............
5..............
6..............
7..............
8..............
9..............

10..............
11. ........ ..  -
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19..............
20..............
21..............
22..............
23..............
24..............
25..............
26..............
27..............
28..............
29..............
30..............
31..............

Oct.

100

190

70

Nov.

640

810

890

Dec.

120

270

3,200

Jan.

450

100

100
92

188
927

2,640
2,550
2,700
2,070
1,550
1,220

874
978

3,780
5,300 |

s rtfifi

Feb.

|l,450

1,080
1,220
1,110

550

50

Mar.

5

131
2,270
2,780
1,410

916
666
458
400
338
348
194
152
192
220
138
lid
270
911

350
294

Apr.

273
300
219

1,200
2,310
1,540
1,380
1,130

936
742
732
650

1,100
S&d
796
628
540

ifin

710

May.

630

1,500
1,700
1,380
1,050

938
886
802
772
790

1,300
1,540
1,220

936
872
634
790
525
460
396

inn

June.

1 660

979
1,000
1,250
1,040

848
792
778
690

1,170
1,480
1,140
1,100

944
800
892

' 818
889
590
394
280
370
510
496
604
848

11

July.

851
822
776
726
614
434
498
587
606
556
1PO

304
295
394
374
466
469
544
386
296
186
156
150
161
172
94

IfiQ

234
328
256
160

Aug.

194
134
160
154
201
234
213
418
258
241
O*JQ

232
288
276
272
187
163

17
24
38
SA

280
100
30
14
4
7

28
118
46
10

Sept.

11
12
13.
16
11
12;
17
15
10-
6

918
1,050-

936
2,280
1,260

760
st&
363-
264
178
528-

1,320*
1,680
1,890-
1,720
1,680
1 660lUio-
1,120
i onn.

NOTE. Water-stage recorder installed Jan. 12. Operation of recorder not satisfactory on days for 
which daily discharge is not shown. Braced figures show mean discharge fcr pericds included. Mean 
discharge for periods before recorder was installed and for pericds when recorder reccrd is ntt available- 
estimated from records of combined flow of river and power conduit btfged on rating of diversion aam and. 
waste gates and record of output of power plant.
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Monthly discharge of Nisqually River and Tocoma power conduit near La Grande, 
for the year ending JSept. 30, 19%0.

[Drainage area, 287 square feet.]

Month.

October. .............

January..............
February............
March................ 
April......... ........
May.................

July.................

The year. ......

x Discharge in second-feet.

Combined.

Maxi­ 
mum.

3,260
2,890 
2,280 
2,030 
1,220 

858-. 
2,860

Mini­ 
mum.

598

"""787" 

908 
734 
588 
418 
420

Eiver 
mean.

118 
780 

1,260 
1.400 

514 
384 
761 
803 
800 
406 
150 
760

678

Conduit 
mean.

300 
507 
545 
550 
539 
520 
539 
554 
513 
483 
511 
524

507

Combined.

Mean.

418 
1,290 
1,800 
1,950 
1,050 

904 
1,300 
1,360 
1,310 

889 
661 

1,280

1,180

Per 
square 
mile.

1.46 
449 
6.27 
6.79 
3.66 
3.15 
4.53 
4.74 
4.56 
3.10 
2.30 
4.46

4.11

Combined run-oft.'

Inches.

1.68 
5.01 
7.23 
7.83 
3 95 
3.63 
5.05 
5.46 
5. 09 
3.57 
2.65 

 4.9&-

56.13

Acre- 
feet.

25,700 
76,800 

111,000 
120,000 
60,400 
55,600 
77,400 
83,600 
78,000 
54^700 
40,600 
76,200

860,000

NOTE. Combined results are comparable with results previously published for Nisqually River .below 
Little Nisqually River, near La Grande, Wash., also for Nisqually River near and at La Grande, Wash. r

EAST CREEK NEAR ELBE, WASH.

LOCATION. In NW. \ sec. 32, T. 15 N., R. 5 E., at Lutkens ranch l\ miles above 
mouth and 1| miles southwest of Elbe, in Lewis County.

BRAIN AGE AREA. Not measured.
EECORDS AVAILABLE. August 12, 1918, to September 30, 1920.
GAGE. Vertical staff on left bank about 6 feet above wooden artificial control; read 

by Charles Lutkens.
DISCHARGE MEASUREMENTS. Made by wading or from footbridge at gage.
CHANNEL AND CONTROL. Bed composed of clay and gravel; banks fairly high, but may 

be overflowed at extremely high stages.. A control 33 feet long was constructed 
of logs and fir lumber. Stage of zero flow, according to measurements made Sep­ 
tember 9, 1919, gage-height 0.01 foot, and August 7, 1920, gage-height p.17 foot.

EXTREMES OF .DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 8.2 feet at 3 p. m. January 22 (discharge, 1,430 second-feet); minimum 
discharge, 1.7 seeond-ieet August 28 and 30.

Maximum stage recorded during year ending September 30, 1920, 5.75 feet 
at 9 a. m. December 24 (discharge, 949 second-feet); minimum stage recorded, 
0.60 foot August 19-26 (discharge, 3.2 second-feet).

ICE. Stage-discharge relation not affected by ice.
DIVERSION . None.
REGULATION. None..
ACCURACY. Stage-discharge relation changed on December 14, 1918; was uncertain 

December 14,1918, to January 23,1919, because of repairs $o artificial control; ant! 
changed on December 24, 1919, when gravel was deposited above the artificial 
control by high water. Bating curves used prior to December 14, 1918, and 
subsequent to January 23, 1919, well defined. Gage read twice daily to hun- 
drecbths. Daily discharge aaeertittned^ daily gage height to 
rating table. Record^ excellent except during December, 1918, and January, 
1919, for which months they are poor.
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Discharge measurements of East Creek near Elbe, Wash, during the period Aug. 1%, 1918,
to Sept. SO,

Date.

1918. 
Sept. 27

27
Oct. 7

11
Nov. 12

13
14
15
15

Dec. 3
14
27

1919.
Mar. 10

20

Made by  

.....do.................
T.G. Bedford..........
.....do.................
...-.-.'do.. ...............
.....do.................
.....do.................
.....do.................
.....do,. ..............

D. J. F. Calkins........

B. B. Kilgore. .........

 «.
Feet. 
0.36
.36

.63
1 7Q

1.77
2 1 K

2.75
3.19
9 10

4.78
1 19

1. 65
2.03

Dis­ 
charge.

Sec.-ft. 
1.7
1.6
8.3

. 4.6
81.6
75.8

1 A£\

296
378
193
735

01 0

58.0

Date.

1919.

6
q«ttf Q

1920.
May 29

29

5
7
8

Sept. 17
22

Made by 

... .Ao... .............. .

.....do.. ...............

.....do.................

H.W.Newton. ........
.....do.................
.....do.................

Gage 
height.

Feet. 
1.25
1.17

.65

.65

  1.25
1.28
.67
.67
.67
.67

1.50
1.92

Dis­ 
charge.

Sec.-ft. 
26.0-
22.8
3.8
3.9-

22, fr
23.6
4.2.
4.8
4.5
4. a

40.5
95. »

Daily discharge, in second-feet, of East Creek near Elbe, Wash., for the period Aug. 12, 1918,
to Sept. SO, 1920.

Day.

1918. 
1. .............

' 2..............
3..............
4..............
5..............

6.........'.:...
1... ...........
S. .............
9..............

10..............

Day.

1918-19. 
I..............
2...... . .
3'...._........
4... ;. ........
5..............

.ft.................
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17.. ............
18..............
I9i...,,...., v ..jo...,:.........
21..............
22..............
S»...... ........
24..............
25..;...........

2&>. ............
27. .............
28..............
29..............
30..............
31..............

Aug.

Oct.

2.6
2.4
2.6
9 7

15

11.2
8,7
S 4

4.4
5.7

4.6
6.6
5.4
4.8
4.2

11.5
22
12
8.7
7.1

6,2
5.7
5.7
7.5
7.1

fl 9

77
61
38
26' 21

Sept

2
2
2
2
2

2
2
1
2
2

Nov.

21
22
79

45
34

28
22
20
57<wa

m
'

85
78

140
344

206
121
92
75
64

53
45
39
39
33

34
35
30
28
30

 

.0 11
0 19

.0 13
2 1 A

.0 15

.0 16

.0 17

.9 18

.0 20

Dec.

27
88

ifti
126
95
Q^

78
63
59
49

4a
71

438
865
335

223
180
153
126

98

71
44
40
38
38

"<H

31
44
37
36
36

Day

1918

-

Jan.

32
31
Ol

on

30

26
25
24
24
97

30
35
34
31
41

352
852

1,040
575
252

178
1,190
1,110

613
390

414
200
133
97
73
63

Feb.

53
49
43
42
39

36
32
78

697
340

176
102
82
71
62

81
89
68
61
53

47
44
41
36
64

61
59
67

Aug.

2.7
2.5
2.4
2.8

2.8
2.5
2.8
3.2
3.0

Mar.

81
340
137

QQ

82

75
74
73
62
59

79
65
60
51
48

51*
154
366
176
105

89
79
75
69
56

53
51
52
75

121
114

Sept.

1.
1.
1.
1.
1.

1.
1.
1.
1.
1.

Apr.

86
94

165
cry.

301

105
Sf)

65
79

137

143
81
61
51
45

42
95

224
ISA

188

137
97
76
75
74

65
63
62
61
60

8 21.
7 22.
8 23
8 24.
6 25.

6 26.
6 27.
6 28.
6 29.
6 30.

31.

May.

56
50
44
on

34

30
31
34
36
36

47
44
40
36
56

78
68
54
51
45

46
47

 38
31
63

69
60
51
39
39
34

Day.

1918.

June.

28
27
26
26
23

22,
19.6
18.0
21
22

23
22  
25
26
25

21
19.0
18,5
18.0
16.7

15.8
15.8
14.4
12.8
12.0

12.4
12.4
10.0
10.0
9.4

July

9.
7.
7.
7.
7.

7
7.
6,
6.
6.

5.
5,
5.

" 6,
4.

4.
4.
4.
4.
3.

3.
3.
3.
3.
3.

3.
3.
3.
3.
3.
3.

1
It
n
R
D
}
»
s
1
1
*
s
*
i
ft
 >
*
4
2
R

K
7
7 >
1

1
^
?:

1

r>
i

Aug.

2.8
3.7
3.7
3.1
2.7

2.6
2.4
2.4
2.4
2.4
2.1

Aug.

3.3
3.3
3.5
3.7
3.5

3.33.01
3.2
3.»
2 7

2.6
2.7
2.7
2.7
2.7

-2.7
2.6
2.5

; 2.5
2.5

2.5
2.2
2.2
2.2
2.0

2.0
1.8
1.7
1.8
1.7
1.8

Sept.

1.6-
I.ft
1.6
1.6
1.6-

1.6
I.ft
I.ft
1-6
3.0*

Sept

1.*
1,*
i.a
2,0
2.0

2.2
3.0
4.0
3.g
3.5

8.5
e. a
5.6,
3.5
3.2

2.7
2.ft
2:5
2.5
2.5

2.2
2.2
2,2
2,2
2.1

2 1
2.2
2.2
2.2
2.2
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Daily discharge,M-8bcond-feet, of East Creek neafElbe, Wash., for the period Aug. 12,1918 1
to Sept. SO, 1920 Continued.

Day.

1918-20. 
1..............
^..,., ........
3..............
4..............
5.... ...........
6..............
7..............
8..... .........
9..............
10..............
11..............
12..............is..........:...
14.............
16.............
16............
17............
18.............
19..............
SO..............
21............ .
22.............
23..............
24..............
25............
26..............
27..............
28..............
29..............
30..............
31..............

Oct.

19.0
25
10 4
7.6
6.3
5.2
4.7
4.5
3.8
3.7
3.7
3.7
3.7
3.5
3.3
4.5
d O
4.2
3.7
3.6
3.7
4 7
6.8
5.4
4 7

5.2
4.0
5.4
20
25
36

Nov.

51
38
 »%

83
59
43

29
24
23
25
24
24
90

^on
143
70
w

64
47
QQ
32
29
OK

32
19.0
19.6

.22
31

Dec.

26
21
18.5
18.0
16.7
14.9
14.9
14.0
11.6
11.6
11.6

10

460
191
88

314
212
176
482
886
94O

133
100
74
60
52
46

Jan.

38
32
OA

27
25
24
99
18.6
17.4
16:1
15.2
15.2
14.1
13.4
TO f|

23
39
65
62
46

, 34
28
26
31
vn

236
301
482
188
24
55

Feb.

102
78
68
57
61
63
54
43
39
38
'*9

<11

no

26
24
23
21
19.5
19.5
18.6
17.8
1ft Q

14.1
1O Q

13.4
12.7
11.6
11.6

Mar.

11.0
11.0
11.0
15.2
14.5
14.1
13.0
13.8
29
27
28
60
570
212
105
7Q
66
50
49
40
40
38
32
33
O7

34
32
32
35
37
35

Apr.

34
34
37
78
74
95
S9
75
72
65
55
54v
75
75
63
58
W)

45
44
44
46
48
38
40
40
43
52
61
tti
51

May.

45
39
34
33
30
28
44
48
42
34
31
29
23
22
20
19.5
4Q
31
26
24
25
21
25
23
23
19.5
21
19.5
26
37
33

June.

24
24
22
22
24
29
34
44
40
35
34
26
28
48
45
40
37
32
29
22
21
19.1
18.6
18.2
15.6
15.2
13.4
12.7
11.6
U.6

July.

11.3
10.4
9.3
8.7
8.5
7.6
7.1
6.6
6.4
6.4,
6.4
-8.7
14.5
14.8
11.3
9.0
8.5
7.6
6.9
6.9
7.8
8.0
7.6

. 6.9
6.2
6.0
6.0
5.7
5.0
4.8
4.6

Aug.

4.6
4.6
4.6
4.6
4.5
4.2
4.0
4.0
3.8
3.8
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.2
3,2
3.2
3.2
3.2
3.2
3.2
3.2
8.0
7.8
22
13.0
8.7

Sept.

7.8-
6.0
5.7
5.1
4.5
4.6.
4.6
4.6
5.1
7.*
26
85
m
212
9*
61
4$
32
24
30
47
95
12&
133
102
85
68
63
54
56

tage-discharge relation Dec. 14,1918, to Jan. 23,1919, uncertain; discharge for this period may 
be considerably in error. Ice interference Dec. 12-1611919; mean discharge for the period estimitea'lrottt 
general information and study of weather records. Braced figures show mean discharge for period included.

Monthly discharge of East Creel near Elbe, Wash., for the period Aug. 12, 1918, to Sept.
so, mo.

Month.

1918. 
August 12-31. ............................................
September...............................................

1918-19. 
October ..................................................
November...............................................

February................................................
March...................................................
April....................................................
May.....................................................
June.....................................................
July.....................................................
August ..................................................
September ...............................................

The year... ........................................
1919-20. 

October.....................:...,........................

January ..................................................

March...................................................
April....................................................
Ttfftv
June..................................................;..
July.....................................................
August ...................................................
September ...............................................

The year.......................... __ .............

Discharge in second-feet.

Maximum.

3.7 
3.0

77 
548 
865 

1.190 
697 
366 
504 

78 
28 
9.1 
3.7 
8.5

1,190

36 
390 
886 
482 
102 
570 
95 
49 
48 
14.8 
22 

212
886

Minimum.

2.1 
1.6

2.4 
20 
27 
24 
32 
48 
42 
30 
9.4 
3.0 
1.7 
1.8
1.7

3.3 
19.0

13.0 
11.6 
11.0 
34 
19.5 
11.6 
4.6 
3.2 
4.6
3.2

Mean.

2.75 
1.81

13.2 
87.1 

125 
258 
95.5 
98.8 

117 
46.0 
19.1 
5.17 

 2.60 
2.92

72.4

8.06 
54.9 

119 
73.8 
33.5 
58.0 
56.1 
29.8 
26.5 
7,92 
4.93 

54.0
43.9

Run-off in 
acre-feet.

109- 
IDS

812 
5,180 
7,690 

15,900 
5,300 
6,080 
6,960 
2,830 
1,140 

31S 
160 
174

52,600

49ft 
3,270 
7,320 
4,640- 
1,930 
3,570 
3,340 
1.830 
1,580 

487 
30$ 

3,210
31,900-
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TACOMA POWEH. COHDTJIT NEAR LA GRANDE, WASH.

LOCATION. In sec. 9, T. 15 N., E. 4 E., 750 feet below headgate at diversion dam of 
city of Tacoma municipal power plant, 2J miles southeast of La Grande, Pierce 
County.

BECORDS AVAILABLE. October 1, 1919, to September 30, 1920.
OAGE. Stevens long-distance recorder on right side 750 feet below headgate, in­ 

spected by headgate attendants.
DISCHARGE MEASUREMENTS. Made from footbridge at gage or by wading..
 HANNEL AND CONTROL. Open concrete-lined canal for 50 feet below gage merging 

into concrete-lined tunnel 1.9 miles in length.
EXTREMES OP DISCHARGE. Maximum stage during year ending September 30, 1920, 

from water-stage recorder, 10.0 feet for a few minutes at 12.45 p. m., February 16 
(discharge, «878 second-feet). No flow when gates are opened wide for cleaning 
settling basin.

ICE. Stage-discharge relation not affected by ice.
BEGULATION. Flow regulated at headgate to meet requirements of power plant.
ACCURACY. Stage-discharge relation permanent. Eating curve well defined. Opera­ 

tion of water-stage recorder satisfactory except as noted in footnote to table of 
daily discharge. Daily discharge ascertained by use of discharge integrator. 
Eecords excellent except for periods when recorder was not operating satis-' 
factorily, for which they are fair.

Jtischarge measurements of Tacoma power conduit near La Grande, Wash., during the 
period Aug. #5, 1919, to Sept. SO, 1920.

Date.

1919. 
Aug. 25
Oct. 20 

20

1920.
Feb. 10

11 
12

Made by  

Carson and Robins. .... 
.....do..................

.....do.................. 
G. L. Parker...........

Gage 
height.

Feet. 
4.73
2.94
7.50

9.45
g.eo
7.43

Dis­ 
charge.

Sec.-/*. 
292
152 
552

813
738 
566

Date.

1920. 
Feb. 12
Mar. 7 
Aug. 6

8

 Made by 

McCombs and Lee. .....

R. B. Kilgore.. ........

H. W.Newton.........

&,
Feet. 

9.24
1.51 
7.19
8.32
4.44
8.10

Dis­ 
charge.

Sec.-ft. 773'
54. 1 

533
662

. 2i5
620
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Daily discharge, in second-feet, of Tacoma power conduit near La Grande, Wash., for the
year ending Sept. SO, 1920.

Day.

1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21.....:........
22..............
23 . . .. .
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

308
360
383
324
261

325
348
348
344
253

324

300

296
285
275

264
320
334
310
263

232
227
244
287
324
26S

NOV.

410
396
517
496
528

548
556
549
432
548

532
542
534
523
505

406
482
506
525
544

527
527
430
546
542

554
436
667
560
436

Dec.

578
57a
572
543
534

550

462
516
562
566
549

473
580
572

540

Jan.

468
544
579
459
558

562
554
562
558
548

438
530
515
506
552

542
593
477
573
570

595
578
642
639
488

5TO

Fab.

550

566
564
482
564
«*»

601
583
599
558
460

569
590
610
584
568

552
468
514
515
490

504
480
446
436

Mar.

430
423
417
454
456

435
404
416
524
502

474
512
598
476
572

587
590
574
572
549

437
592
617

550

644
554
562

Apr,

569
557
568
467
577

555
560
566
548
472

444
577
566
581
560

564
556
440
558
564

567
558
540
538
433

530
536
544
534
545

May.

  546
624
634
546
533

534
541
583
636

536
528
525
543
532

552
634
533
536
556

662
54S
438
542
544

512
534
546
559
578
662

June.

650
529
522
538
534

444
557
555
545
554

553
530
578
548
549

568
554
552
530
464

520
566
555
461
454

432
336
402
434
385

Jiily;

370
390
4*2
368
376

459
476
486
474
498

434
544
538
524
518

522
511
426
512
530

520
508
514
515
416

504
518
f84
511
524
586

Aug.

42»
524
587
542
538

515
552
449
547
644

527
528
514
511
426

514
528
471
440
532

555
454:
562
592
544

, 414
462
596
476
556
470

Sept.

409
429
46W
501
469

459
43S
481

630

576
558

542
572
566
490
656

534
564
574
580
578

516
575
644
564
572

NOTE. Water-stage recorder not operating satisfactorily Oct. 12-17,19, 20, Dec. 6-15, 24-31, Jan. 26 to- 
Feb. 5, Mar. 1-2,24-28, July 1, and Sept. 9-13. Discharge Oct. 19,20, and Mar. 1; 2, interpolated; dischatge 
for other periods when recorder was not operating satisfactorily estimated from individual ̂ age readings 
and records of output at power plant. Braced figures show mean discharge for periods included.

Monthly discharge of Tacoma power conduit near La Grande, Wash., for the year ending
Sept. SO,

Month.

March............... .......... . ....... . ....... .
April.....................................................
May.................. .. ..... . ...... . .. ..

July......................................................

Discharge in second-feet.

Maximum

382 
567

642 
610

581 
662 
650 
544 
595 
580

662

Minimum.

227 
396

438 
436 
404 
433 
438 
336 
370 
414 
409

227

Moan.

300 
507 
545 
550 
539 
520 
539 
654 
513 
483 
511 
524

507

Run-off in 
acre-feet.

-. 3p!200 
33 500 
33 800 
31.000 
32,000 
32 100 
34,100 
30,500 
29,700 
31,400 
31,200

368,000

104341 23 WSP 512  8
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PUYALLUP EIVER BASIN. 

PUYALLUF RIVER NEAR ELECTRON, WASH.

LOCATION. In NE. J NW.-i sec. 3, T. 16 N., R. 6 E., 1,000 feet above intake of Puget 
Sound Power & Light Co.'s flume, a quarter of a mile below Mowich River, and 
10 miles southeast of Electron, Pierce County.

DRAINAGE AREA. 91 square miles (measured on Plate IV, Water-Supply Paper 313).
RECORDS AVAILABLE. January 1, 1909, to September 30, 1920.
GAGE. Friez water-stage recorder on left bank at gaging bridge 1,000 feet above 

intake; inspected by William Chambers. Datum lowered 1.00 foot on March 9, 
1918.

DISCHARGE MEASUREMENTS. Made from gaging bridge at gage.
CHANNEL AND CONTROL. Channel straight for 150 feet above and below gage. Banks 

high and wooded. One channel at all stages. Bed composed of boulders and 
glacial debris; shifting.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 6.8 feet January 23 (discharge, 3,610 second-feet); minimum stagey 
from water-stage recorder, 0.87 foot at 4 a. m. January 16 (discharge, 161 second-

< feet).
Maximum stage during year ending September 30, 192Q, from recorder, 4.47 

feet at noon December 24 (discharge, 1,890 second-feet); minimum stage, from 
recorder, 0.72 foot at 7 p. m. October 10 (discharge, 130 second-feet).

1909-1920: Maximum stage estimated from partial gage-height record at 6.4 
feet at noon December 18,1917 (discharge, 4,800 second-feet); minimum discharge 
estimated at 112 second-feet on December 24, 1914, when stage-discharge relation 
was affected by ice.

ICE. Stage-discharge relation slightly affected by ice except during mild winters.
DIVERSIONS. None above station.
REGULATION. None..
ACCURACY. Stage-discharge relation changed at high water on October 27 and Decem­ 

ber 14, 1918, December 24,1919, and January 28, 1920; affected by ice December 
10-16,1919. Rating curves well defined up to 1,000 second-feet. Operation of 
water-stage recorder excellent except as indicated in footnote to daily-discharge 
table. Daily discharge ascertained by applying to rating table the daily mean 
gage height determined from gage-height graph by inspection, or for days of 
considerable variation in stage, by averaging results obtained by applying to 
rating table mean gage heights for shorter intervals. Records excellent except 
during period when stage-discharge relation was affected by ice.

COOPERATION. Puget Sound,Px)wer & Light Co. furnished gage-height record and
!. made most of th6 discha.rgb"measurements.
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Discharge measurements of Puyallup River near Electron, Wash., during the years ending
Sept. 30, 1919 and 19%D.

Date.

1918. 
Oct. 23

9*>

31

1O1Q
Tan 14.

Feb. 4
99

Afar 1 Q
31

Apr. 14
24

May 8

29
July 27

29
Oct. 8

Made by-

Barber and Chambers . . 
.....do..................
.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet. 
1.05 
1.20
1.29
1.75
1.05

.88
1.40
1.25
1.23
1.67
1 Aft

1.87
1.65
1 OS

1 98
1.91
1.86
.96

1.15

Dis­ 
charge.

Sec.-ft. 
232 
237

468
207

175
310

256
391
336
496
412

529
499
475
175
OQQ

Date.

1919. 
Oct. 26
Nov. 6
T>ap 98

1920.
Jan. 6 
Feb. 5

16
Mar. 3

17
Apr. 1

23
May 2

16
27

27

25
July 21

31

Made by-

Barber and Chambers . 
.....do..................
.....do..................

William Chambers .....

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

K. B. Kilgore..........

William Chambers .....
.....do..................

Gage 
height.

Feet. 
0.87 
1.72
1. 95

1.40 
1.81
1.42
1.10
1.60
1.37
1.51
1.73
2.07

1.93
1.93
1.83
2.05
2.17
2 91

Dis­ 
charge-

Sec.-ft. 
160
434:
440

230
365

147
283
203
256
01 Q

464

392
4/V7

373
470
503
C1 0

Daily discharge, in second-feet, of Puyallup River near Electron, Wash., for the years 
ending Sept. 30, 1919 and 1920.

Day.

1918-19. 
1.. ............
2..... .........
3. .............
4..............
5..............

6. .............
7... ...........
Q

9::::::::::::::
10..............

11..............
12..............
13..............
14..............
15..............

16............
17... ...... ....I
18..,:..........
19...............
20.,.:..........

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28....^........
29.. ..i.. .......
30.V1.:. ........
31....:........,

Oct.

442
450
401
330
725

458
315
232
222
405

638
725
505
357
297

385
350
268
286
272

300
210
235
312
251

238
1,080
854
580
442
438

Nov.

357
323
315
293
258

235
216
207
248
509

397
304
365
475
558

484
401
365
342
315

286
268
245
255
228

225
210
216
204
245

Dec.

232
859

1,280
1.020
776

622
496
434
377
338

312
335

1,220
1,990
1,220

828
627
562
505
492

401
357
326
300
282

268
282
290
258
228
213

Jan.

202
197
192
192
187

182
178
173
173
175

173
173
168
164
173

387
1,210
1,840
1,310
841

686
2,480
2,520
1,340
956

818
686
602
540
484
413

Feb.

376
342
322
308
301

278
266
395
602
472

410
357
314
294
285

395
406
339
314
294

272
259
250
235
262

253
241
235

Mar.

275
368
294
262
250

241
238
224
215
213

215
208
202
190
182

178
217
291
269
241

232
227
235
232
224

213
213
224
278
410
417

Apr.

391
413
485
796
602

496
429
376
383
581

520
448
413
368
336

325
652
752
686
623

540
464
444

. 488
500

476
500

'f520
540
580

May.

560
520
456
410
376

361
376
410
421
387

394
379
353
398
540

540
484
452
540
602

686
841
730
602
810

1,060
1,250
996
796
644
560

June.

500
520
560
623
665

644
581
560
540
492

460
429
460
476
468

433
425
504
665
730

7(8
730
7(8
644
708

774
752
665

. 560
520

July.

520
581
644
752
796

644
520
581
730
818

818
686
686
796
933

1,060
818
644
644
686 '

730
730
774
730
602

500
540
581
623
602
581

Aug.

540
520
492
492
520

602
«44
560
540
581

644
581
492
540'623

708
686
644
665
644

666
574
560
581
623

540
448

. 444
484
623
686

Sept.

468
429
379
304
291

353
253
235
235
266

485
556
346
339
361

398
368
398
484
391

325
357
413
464
444

350
266
205
195
190
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Daily discharge, in second-feet, of Puyallup River near Electron, Wash., for the years 
ending Sept. SO, 1919 and 1980 Continued.

Day.

1919-20. 
1... ...........
2..............
3..............
4..............
5..............
6..............
7..............
8..............
9..............
10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19..............
20..............
21..............
22..............
23..............
24..............
25..............
26..............
27..............
28..............
29..............
30..............
31..............

Oct.

224
241
173
164
178
208
230
213
153

( 136
224
213
218.
185
175
168
208
164
150
150
264
315
241
200
170
161
150
309
275
218

Nov.

847
698
635
741
538
417
353
311
278
275
259
244
276
357

1,300
1,120
872
730
752
623

602
602
520
444
387
353
376
412
425

Dec.

368
322
311
304
285
266
262
208
202

540
1,140
708
602
831
730
623
742

1,210
864
665
536
440
398
398
1(U

Jan.

325
308
288
275
262
244
230
224
215
205
210
208.
195
250
288
900

1,110
1,030
1 Oflft
752
602
504
438
548
929
853
972

1,300
965
798
686

Feb.

578
501
4dft
396
365
374
382
330
308
290
272
259
246
240
234
226
220
212
207
192
ista
176
171
176
174
167
162
156
154

Mar.

154
151
147
154
154
147
147
151
162
156
149
386
838
600
420
334
286
259
240
234
269
256
237
237
240
220
210
226
249
243
212

Apr.

207
200
192
443
686
476
40fi
330
297
279
266
297
357
311
290
276
253
240
283
293
269
256
249
243
253
293
380
420
384
357

May.

345
323
301
283
272
326
477
642
642
548
485
448
448
448
448
480
893
720
578
531
510
444
420
388
369
357
376
384
357
380
361

June.

353
380
480
620
664
620
708
730
642
578
620
599
588
908
978
798
752
686
642
664
730
775
620
522
468
448
501
578
664
798

July.

843
798
820
775
686
686
730
775
775
730
620
599
531
527
642
775
843
752
686
599
535
531
506
501
480
556
664
752
708
620
556

Aug.

556
578
578
599
664
686
686
730
686
730
686
686
730
686
642
620
476
365
384
480
599
642

514
392
345
448
384
642
400
349

Sept.

369
436
416
440
380
365
365
376
345
448
687
890
708
990
686
599
599
599
493
501
620
664
708
620
730
686
843
730
6S6
686

NOTE. Water-stage recorder not operating satisfactorily Jan. 22 to Feb. 1 and Dec. 8-16,1919j April 5-7 
and Sept. 23-24,1920; gage-height record completed by readings from staff gage twice daily. Braced figures 
show mean discharge for periods included.

Monthly discharge of Puyallup River near Electron, Wash., for the years ending Sept.
SO, 1919 and 1920.

 : - ':., [Drainage area, 91 square miles]

Month.

1918-19.

December.........................

March ......... .L ................. 
April...........!.................
May.. .............................
JUB&-. ............................
July................................

September.. ......................

The year......... ...........
1919-39. 

October...........................

April..............................
May...............................
June ..............................
July..............................

The year. ...................

Discharge in second-feet.

Maximum.

1,080 
558 

1,990 
2,520 

602 
417 
796 

1,250 
774 

1,000 
,708 
556

2,520

315 
1.300 
1,'210
1,300 

578 
838 
686 
893 
978 
843 
730 
990

1.300

Minimum.

210 
204 
213 
164 
235 
178 
325 
353 
425 
500 
444 
190

164

136 
244

195 
154 
147 
192 
272 
353 
480 
345 
345

136

Mean.

419 
312 
572 
639 
324 
248 
504 
579 
583 
687 
579 
352

485

205 
546 
466 
554 
269 
254 
316 
451 
637 
665 
567 
589

460

Per 
square 
mile.

4.60 
3.43 
6.29 
7.02 
3.56 
2.73 
5.54 
6.36 
6.41 
7.55 
6.36 
3.87:

5.33

. 2.25' 
6,00 
5.12 
6.09 
2.96 
2.79 
3.47 
4.96 
7.00 
7.31 
6.23 
6.47

5.05

RunrOfL

Inches.

5.30 
3.83 
7.25 
8.09 
3.71 
3.15 
6.18 
7.33 
7.15 
8.70 
7.33 
4.32

72.34

2.59 
6.69 
5.90 
7.02 
3.19 
3.22 
3.87 
5.72 
7.81 
8.43 
7.18 
7.22

68.84

Acre-feet.

25,800 
18,600 
35,200 
39,300 
18,000 
15! 200 
30:000 
35,600, 
34,700 
42 20ft 
35,600 
20,900

351,000

12,600 
32,600 
28,700 
34,100 
15,500 
15,600 
18,800 
27,700 
37,900 
40,900 
34,900 
35,000

334.000
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PUYTJP BIVER AT ALDEKTOK , WASH.

LOCATION. On township line between sec. 25, T. 20 N., R. 4 E., and sec. 30, T. 20 N., 
R. 5 E., at highway bridge 1 mite north of Alderton, Pierce County, and 1^ miles 
above Stuck River.

DRAINAGE AREA. 110 square miles (measured on Plate IV, Water-Supply Paper 313).
RECORDS AVAILABLE. November 20, 1914, to September 30, 1920.
GAGE. Vertical staff in two sections on downstream side of bridge pier on right baak 

used to January 15, 1920. Three temporary staff gages just below bridge used   
during remainder of year while new bridge was being built. Gage read by 
Mm. H. D. Poster. Datum of gage lowered l.QO foot August 5, 1918.

DISCHARGE MEASUREMENTS. Made from bridge at gage prior to January 15, 1920; 
from bridge 2£ miles above gage thereafter.

CHANNEL AND CONTROL. Bed composed of silt and gravel; shifting. Right bank is 
overflowed at gage height about 9 feet; left bank high and not subject to overflow.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 10.0 feet January 23 (discharge, 12,200 second-feet); minimum stage 
recorded, 1.20 feet September 30 (discharge, 407 second-feet).

Maximum stage recorded during year ending September 30, 1920, 6.75 feet 
January 28 (discharge, 8,360 second-feet); minimum stage recorded, 1.1 foot 
October 10 (discharge, 342 second-feet).

1915-1920: Maximum stage recorded, 12.6 feet at 8 p. m. December 18, 1917 
(discharge, 19,300 second-feet); minimum stage recorded on October 10, 1919.

ICE. Stagerdischarge relation slightly affected,by ice for a few d^ys during severe 
winters.

DIVERSIONS. None.
REGULATION. The operation of the Puget Sound Power & Light Co.'s plant at 

Electron does not materially affect the natural flow, as the pondage utilized is 
small.

ACCURACY. Stage-discharge relation changed frequently from October 1, 1918, to 
September 8, 1919; fairly permanent September 9 to November 1, 1919; changed 
November 2, 1919, to April 4, 1920; and was practically permanent April 5 to 
September 30, 1920. Standard rating curves well defined below and fairly 
well defined above 4,000 second-feet. Gage read to half-tenths once daily. 
Slight diurnal fluctuation. Daily discharge ascertained by applying daily gage 
height to rating table or by shifting-control method. Records fair.

COOPERATION. Gage-height record furnished by Inter-County River Improvement 
Commission of Bang and Pierce counties.

Discharge measurements of Puyallup River at Alderton, Wash., during the years ending
Sept. 30, 1919, and 1920.

Date.

1918. 
Oct. 2
Nov. 20

20 
Dec. 11

1919. 
Jan. 3

30 
Tefo. 19
Mar. 5

20 
Apr. 10

Made by 

.....do..................

.....do..................
Calkins and Carson.. . . .

Kjlgore and Calkins. . . .
Carson and Calkins. .... 
.....do..................
.....do..................
.....do..................
.....do..................

Gage 
height.

Feet.

3.03
3.03
2.68

2.08
3.20 
2.52
2 47
2.49 
3.00

Dis­ 
charge.

Sec.-ft. 
690

1,300
1,250 
1,190

638
2.200 
1,370
1,490
1,490 
2,150

Date.

1919.

Sept. 8 
Nov. 17

1920.

Mar. 6 
Apr. 17

July 28 
Sept. 7

Made by 

.....do..................
McCombs and Carson. .

.....do..................
McCombs and Lee .....

Kilgore and Newton. . .

&,
Feet. 

2.41
2.- 22
1.48 
3.68

1.79
1.28 
2.14
3.10
2.30 
1.50

Dis­ 
charge.

Sec.-fi. 
1,440
1,190

602 
3,040

829
604 

1,410
2,360
1.469 

680
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Daily discharge, in second-feet; ofPuyallup River at Alderton, Wash., for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..... ........
25..............

26..............
27..............
28..............
 29........ ......
30..............
31..............

1919-20. 
1. .............
2..............
3..............
4. .............
5..............

6..............
7..............
8..............
9. .............

10. .............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19. .............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30. ............. 
31..............

Oct.

735
678
735
625
735

895
830
575
528
550

705
2.330
1,110
895
705

798
1,180
798
705
678

678
650
650
650
788

678
1,040
2,830
1,800
1,260
1,340

442
1,170
610
470
470

470
610
470
540
312

407
470
575
442
407

442
470
730
510
470

470
610
690
690
540

470
505
442
860

1,010 
575

Nov.

1,040
965

1,040
895
895

798
705
678

1,180
765

1,430
1,110
965

1,600
1,520

2,110
1,600
1,520
1,180
1,180

1,040
965
895
895
895

895
895
830
895
895

2,640
1,850
2,360
3,370
2,640

2,100
1,500
1,500
1,220
1,010

1,060
960
860

1,220
1,390

4,280
2,920
2,100
2,500
1,970

1,610
1,730
1,610
1,610
1,280

860
690
960

1,010
1,500

Dec.

965
1,110
7,200
4,410
3,380

2,450
1,900
1,600
1,430
1 260

1,180
1,430
2,830
8,070
5,360

3,240
2,450
2,000
2 nnn
1,900

1,520
1 Qdfi

1,180
1,110
1 fktft

965
895
Qfi^
895
830
765

1, 170
860
770
770
730

730
690
575
505
505

470
505
505
428
463

428
2,100
2,920
2,100
2,230

2,100
1,850
2,230
3,070
3,970

2,640
2,230
1,850
1 Cftfi

1,500 
1,500

Jan.

705
705
650
625
625

625
625
600
600
600

625
625
625
600
600

550
1,800
3,520
4,880
3,380

2,570
4,110
12,200
7,030
4, 410

3,810
3,100
2,570
2,330
2, 110
1,900

1,280
1,120
1,010
1,010
960

910
815
770
690
690

690
690
650
610
540

960
6,400
4,280
5,890
3,670

2,500
1,859
1,610
1,610
2,500

4,920
3,970
8,360
^ AMI
4,280 
3,370

Feb.

2,000
2,110
1,900
1,700
1,600

1,520
1,310
1,340
1,800
2 nno

1,700
1 600
1,430
1,520
1,180

1,700
2,000
1,600
1,340
1,260

1,180
1,110
1,180
1,110
1,110

1,340
1,260
1,180

2,780
2 q«n

2,100
1,730
1,610

1,390
1,850
1,730
1,390
1,220

1,010
910
910
860
815

815
770
690
690
fioft

610
610
610
610
610

610
610
610
610

Mar.

1,180
2.000
1,900
1,520
1,520

1,520
1.700
1 520
1,520
1,520

1,520
1,430
1,430
1,520
1,340

1,340
1,340
1,600
1,800
1,520

1,340
1,340
1,340
1,260
1,260

1,180
1,110
1.040
1,040
1,180
1,700

610
610
610
610
610

540
442
456
505
540

575
1,120
2,100
2 qan

1,850

i ion
1,170
1,390
1,390
1,280

1,280
1,280
1,170
1,170
1,340

1,170
1,170
1,390
1,390
1,610

Apr.

1.520
1,520
1,600
2,570
2,330

1.800
1,700
1,520
1,520
2,110

2,330
2,000
1,800
1,800
1,600

1,520
1,600
3,240
2,960
2,700

2,450
2,110
2,000
2,000
2,330

2,110
2,110
2,110
2,110
2,110

1,280
1,500
1,280
2,230
5,720

2,920
2 230
1,730
1,500
1,610

1,500
1,060
1,500'
1,170
1,170

1,280
1,280
1,170
1,060
1 PUYl

1,280
1,220
1,060
1,010
960

910
960

1,390
1,280
1,170

May.

2,000
1,900
1,800
1,800
1,800

1,600
1,520
1,520
1,520
1,520

1.520
1,600
1,340
1,260
1,520

1,800
1,700
1,520
1,600
1,600

1,800
2,450
2,110
1,700
1,900

2,960
3,660
2,960
2,220
1,900
1,600

1,120
1,170
910
860
815

815
1,280
1,850
1,970
1,610

1,280
1,120
1,170
1,060
1,120

1,170
1,500
2,360
1,730
1,500

1,280
815

1,010
1,060
860

770
770
860
860

1,280 
1,170

June.

1,430
1,430
1,520
1,700
1,520

1,340
1,600
1,520
1,430
1,520

1,430
1,260
1,340
1,520
1,520

1,340
1,340
1,260
1,700
1,800

1,800
1,700
1,700
1,520
1,800

1,800
1,700
1,430
1 340
1,180

1,060
1,060
1,280
1,610
2,100

1,970
2,100
2,100
2.100
1,610

1,970
1,730
1,610
1,970
3,520

2,500
2,230
2,100
1,850
1,850

2,100
2,230
1,730
1,230
1,280

1,170
1,170
1,390
1,610
2,100

July.

1,180
1,180
1,340
1,520
1,600

1,520
1,340
1,260
1,430
1,700

1,800
1,520
1,520
1,520
1,700

2,000
1,900
1,430
1,430
1,260

1,520
1,430
1,340
1,260
1,340

965
965
965

1,110
1,180
1,110

2,360
2,230
2,100
2,100
1,850

1,610
1,730
1,850
1,970
1,850

1,610
1,390
1,850
1,340
1,850

1,850
2,100
2,100
1,610
1,500

1,390
1,500
1,060
1,060
960

1,120
1,220
1,500
1, 610
1,390 
1,170

Aug.

965
965
895
895
895

895
1,110
1,110
965
965

1,110
1,110
965
895

1,180

1,110
1,260
1,180
1,180
1,180

1,180
1,180
1,040
1,040
1,040

1,040
895
798
798
830

1,110

1,120
1,170
1,170
1,120
1,280

1,280
1,280
1,500
1,390
1,280

1.390
1,340
1,500
1,500
1,280

1,280
1,170
730
690
770

960
1,170
1,170
1,060

770

730
730
910
730

1,500 
770

Sept.

895
798
765
678
625

895
830
660
650
650

650
2,230
1,010
910
815

815
860
815
815
860

690
610
690
770
815

770
540
505
470
407

730
730
770
770
730

770
610
650
650
540

770
3,520
2,500
2,920
1,970

1,500
1,170
1,220
1,010
1,060

1,220
1,970
2,100
1,170
2,780

2,640
2,360
2,640
1,970
1,730



PUGET SOUND BASINS.

Monthly discharge of Puyallup River at AMerton, Wash., for the years ending Sept. SO,
1919 and 1920.

[Drainage area, 410 square miles.]

Month.

1918-19.

January. . .........................
February .........................

May. .............................

July..............................

September. .......................

The year. .................;.

1919-20.

November ........................
December. ........................

March ..........................

May..............................

July..............................

September ........................

The year. ...................

Discharge in second-feet.

Maximum.

2,830 
2,110 
8,070 

12,200 
2,110 
2,000 
3,210 
3,660 
1,800 
2,000 
1,260 
2,230

12,200

1,170 
4,280 
3,970 
8,360 
2,780 
2,360 
5,720 
2,360 
3,520 
2,360 
1,500 
3, 520

8,360

Minimum.

928 
678 
765 
550 

1,110 
1,040 
1,520 
1,260 
1,180 

965 
798 
407

407

342 
690 
428 
540 
610 
442 
910 
770 

1,060 
960 
690 
540

342

Mean.

941 
1,080 
2,180 
2,250 
1,500 
1,440 
2,010 
1,860 
1,520 
1,400 
1,030 

781

1,500

562 
1,740 
1,420 
2,390 
1,100 
1,110 
1,530 
1,200 
1,810 
1,610 
1,120 
1,510

1,430

Per 
square 
mile.

2.30 
2.63 
5.32
5.49 
3.66 
3.51 
4.98 
4.54 
3.71 
3.41 
2.51 
1.90

3.66

1.37 
4.24
3.46 
5.83 
2.68 
2.71 
3.73 
2.93 
4.41 
4.00 
2.73 
3.68

3.49

Run-off.

Inches.

2.65 
2.93 
6.13 
6.33 
3.81 
4.05 
5.56 
5.23 
4.14 
3.93 
2.89 
2.12

49.77

1.58 
4.73 
3.99 
6.72 
2.89 
3.12 
4.16 
3.38 
4.92 
4.61 
3.15 
4.11

47.36

AcreJeet.

57,900 
64,300 

134,000 
138,000 
83,300 
88,500 

121,000 
114,000 
90,400 
86,100 
63,300 
46,500

1,090,000

34,600 
104,000 
87,300 

147,000 
63,300 
68,200 
91,000 
73,800 

108,000 
101,000 
68,900 
89,800

1,040,000

PTJYALLTJP RIVER AT PTJYALLTJP, WASH.

LOCATION. Since November 16, 1919, in NE. % sec. 20, T. 20 N., R. 4 E., seven- 
eighths mile below Puget Sound Electric Co.'s railway bridge, 1 mile northwest 
of Puyallup, Pierce County, three-fourths mile above Clark Creek, and 3J miles 
below mouth of Stuck River. Prior to November 16, 1919, station was in sec. 
21, T. 20 N., R. 4 E.

DRAINAGE AREA. 914 square miles (measured on Pis. IV and XI, Water-Supply 
Paper 313).

RECORDS AVAILABLE. May 1, 1914, to September 30,1920.
GAGE. Stevens continuous water-stage recorder on leit bank since December 3,1919. 

Previous gages as follows: May 1,1914, to November 15,1919, Stevens continuoua 
water-stage recorder on right bank about \\ miles above present site and at differ­ 
ent datum; July 24, 1918, to December 3, 1919, Stevens continuous water-stage 
recorder on left bank about 400 feet above present location and at datum approxi­ 
mately 10 feet lower than present gage.

DISCHARGE MEASUREMENTS. Made fronaMghway bridge 2 miles above gage or from 
cable 50 feet below gage. \

CHANNEL AND CONTROL. Stream bed composed of light silt; shifting at all stages. 
Control formed by section of .stream bed extending some distance downstream.

EXTREMES OF DISCHARGE. Maximum stage during year ending September 30,1919, 
from water-stage recoa-der, 32.03 feet at 4 a. m. January 23 (discharge, 36,500 
second-feet); minimum stage from recorder, 17.61 feet at 8 a. m. October 23 
(discharge, 988 second-feet).
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.Maximum stage during year ending September 30, 1920, from recorder, 10.4 
feet at 3.30 p. m. January 28, may have been higher earlier in the day when 
recorder was not operating (discharge, 16,500 second-feet); minimum stage not 
registered because water was below intake for many days during year.

1914-1920: Maximum stage recorded, 34.15 feet at 4.45 p. m. December 18,1917 
(discharge, 40,500 second-feet); minimum stage recorded, 17.36 feet at 8 a. m. 
November 18, 1917 (discharge, 726 second-feet).

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. Two hydroelectric plants, owned by the Puget Sound Traction, Light 

& Power Co., divert water above station. Water for the Electron plant is diverted 
from Puyallup River 10 miles above Electron into to equalizing basin having 
a capacity of 185 acre-feet; water used at this plant is returned directly to the 
river. Water for the Dieringer plant is diverted from White River at Buckley 
into Lake Tapps (capacity, 51,000 acre-feet), and after use is discharged into 
Stuck River.

REGULATION. See "Diversions."
ACCURACY. Stage-discharge relation changed during rise in stage on October 28, 

December 2 and 14,1918, January 23,1919, and May 28,1920; changed gradually 
January 24 to July 14,1919, January 31 to March 4, and June 13 to August 17,1920. 
Rating curves used prior to November 15,1919, well denned below 30,000 second- 
feet, rating curves used November 16, 1919, to January 27, 1920, well defined 
below 5,000 second-feet; poorly denned above. Standard rating curve used after 
January 28, 1920, well denned. Operation of water-stage recorder satisfactory 
except as indicated in footnote to daily-discharge table. Daily discharge ascer­ 
tained by applying to rating table the daily mean gage-height determined from 
gage-height graph by inspection or, for periods of high, water, when diurnal fluctua­ 
tion in stage was large, by averaging results obtained by applying to rating table 
mean gage heights for shorter intervals. Shifting-control method used January 
24 to July 14, 1919, and January 31 to March 4 and June 13 to August 17, 1920. 
Records good.

COOPERATION. Gage-height record furnished by Inter-County River Improvement 
Commission of King and Pierce counties.

Discharge measurements of Puyallup Rive? at Puyallup, Wash., during the years ending
Sept. SO, 1919 and 1920.

Date.

1918. 
Oct. 18
Nov. 21 
Dec. 11

1919. 
Jan, 3 

30
Feb. 19
Mar. 5

20
Apr. 10

30
June 17
July 15

Made by  

T.G.Bedford..........
....do.................. 
Calkins and Carson. . . . .

Kilgore and Calkins. . . . 
Calkins and Carson. .... 
.....do..................
.....do..................
.....do..................
.....do.................
L. D. Carson...........

L. D. Carson...........

3&
Feet. 
18.53
18.75 
19.20

18.99 
20.06 
19.64
19.50
19.50
20.24
20.31
19.65
20.06

Dis­ 
charge.

Sec.-ft. 
1,980
2,440 
2,750

2,140 
4,510 
3,240
2,950
3,220
4,970

. 4,680
3,360
4,280

Date.

Sept. 5 
Oct. 22 
Nov. 17

1920. 
Jan. 6 

30

Apr. 17
June 12
July 28
Sept. 8

Made by  

.....do.................. 

.....do..................
Carson and McCombs. . .

.....do..  .............

R. B. Kilgore..........
Eilgore and Newton . . .
H. W. Newton.........

SOL
Feet. 
18.99
18.39 

ol7.99 
619.78

c 3.84 
<Z 7.69

3.80
5.36
5.86
4.87
3.4§

Dis­ 
charge.

See.-ft. 
2,5BO
1,930 
1,520 
3,950

2,370 
9,530
1,930
3,620
4.130
3,160
1,910

1 gage above short-line bridge. Gage reading at temporary station. 13.32 feet; equivalent 
; a! site used after Nov.16,1919,3.25 feet.

?e. Gage height at temporary station, 15.38 feet; at new station. 5.34 feet. 
_ E at new station. Gage height at temporary station (abandoned), 13.89 feet. 

<* Gage height at new station.



PUGET SOUND BASINS.

Daily discharge, in second-Jett, <xf,PuyQllup River at PuyaUup, Wash., for the years ending
Sept. 30, 1919 and 1920.

Day.

1918-19. 
1..............
2..............
3..............
4..............
5..............
6..............
7..............
8..............
...............

10..............
11............ .
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19..............
20..............
21..............22-
23..............
24..............
25..............
26..............
27..............
28..............
29..............
30..............
31..............

1919-20. 
1..............
2..............
3..............
4..............
5..............
6..............
7..............
8..............
9..............

10..............

11..............
19
18..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............as.....;........
24..............
25..............

26..............
27..............
.28..............
29..............
80..............
31..............

Oct.

1,900
1,900
1 onn
1.840
1 960
1 Qon
1 600
1* 7fiA

1,720
1 fiCft

1,780
3,200
1 780
1,780
1,550
1,670
2,220
1, 730
1,550
1,100
1,440
1 1*tA

1,550
1,600
1,660
1,500
1,950
4 970
3', 630
9 Qifl

2 7Qfl

1,780
2 040
1^930
1,730
1,330
1,780

1,500

1,630
i Ran
1,450
1 450

1,080
1,330
1,410
1,630
1,580
1 Kid

Nov.

2,380
2,520
2,200
2,140
2,140
2,080
1,970
1,920
1,920
1 76O

3,390
9 o<m
2 8fin
9 RAH
3,010
3,550
2,580
2 7flA

2 COA

2,580
2,380
O noA

1,970
1,970
2,080
2,020

 2,080
1,710
1,920
2,020

2,850
3,190
2,700
3,500
3,040
9 44fl
2,200
1,930
1,500
1,830

1,730
1,830
1,830
2 040
3^640

5,400
2,950
 ? iftn
3,380
3,270

3 OQA

2,750
O OCA

q AQA.

3,380

S AKft

3,380
O O9A

2 ' ^rtfi
2,380

Dec.

1,810
4,180

14 900
10^500
7,820
5,970
4 830
3 960
3*470
9 din
2 van
2,450

S820
000

U sfin
7,510
3,880
4,470
a ofift

4,040
3,160
9 sfin
2,860
2,520
2,260
2,450
2,200
2,260
2,140
2,200
2,020

2,950
2,300
2,170
1 090
1,990
1,850
1,850
1,850
1,990
2,650

2,470
9 "ZSft
9 5»n
1.990
2,380

2,650
4,830
5,180
3,490
3,270

2,850
2,950
3,060
5,250
5,300

4 ^i4n
3,610
O QOA

3,160
8,270,
 3 /ion

Jan.

1,710
1,970
1,970
1,860
1 480
1 ftftn
1,860
1,920
1 fiftn
1,860
1,520
1,760
1,860
1,860
I Cfift

4,510
11,100
iq AAA
7 Qjift

5,580
13,400
00 RAi-1

18,500
10,500

Q flAA

6,980
5,970
4 650
4,220
3,790

3,270
3,270
2,850
v sun
2,140
2,220
2,220
2,060
2,060
1 QQfl

1,660
1,920
1 990
l',990
1,990
<l *}M\

8,400
6,520
8,400
7,800

5,700
3,610
2 Qen

,000

16,500
13,000
9,500
a nsn

Feb.

1 CUA
3 01 A
9 Qdft
9 AOA

3,010
9 ftftft

2 ROA.

2,650
3,880

3,010
9 7QTI
2,720
2 ftfift
2,520
2,520
3,710
3,160
2 940
2*. 520
2,320
2,450
2,580
2,380
2,320
2,720
2,650
2,580

6,970
5,310

.4,430
4,030
3,860
3,860
4,430
3,410
3,550
q IftA

3,550
2 790
2,530
2,440
2,270

2,530
2,350
2,350
2,190
2,190

1 ofin
1,750
1,630
1 960
2', 030

2,110
2,030
1 son
1,630

Mar.

9 s&n
O Q1 A

3 QAA

3,160
9 sfln
3,010
3 91ft
3 240
S ftftn
 ? ftftft
2 940
2* AWl

2,720
2 7QA

2 4An
2,320
2,520
3,080
3,630
3,080
2,790
2,650
9 t&fl
2,720
2,380
2, 320
2,260
2,260
9 9.fifl
2,860
3,790

1,890
2,030
1,960
1,960
1,960
1,820
1,570
1,820
1,820
1,890

1,890
1,890
3,410
4,430
3,160

2,530
2,190
2,110
2,080
1,890

l.«90
1,890
i son
1 Qftft
2,110

2,190
2,110
1,820
2,190
O AAf\

2,350

Apr.

3,710
3,630
4,470
5,580
5,580
4,650
4,130
o con
o con

4,470
5,010
.4,470
i mft
3 790
3*, 470
3,080
4,130
«,170
5,770
5,390
5,010
4,300
3,880
°. win
4 300
3,880
i run
4,220
4,300
4,300

2,350
2,350
2,190
2,620
8,530
5,750
5.090
4,650
3,860
3 98H

2,820
q OOA

4,220
3,860
3,700

3,550
3,410
2,820
3,550
4,220
O QftA

3,040
Q Iflft

2,350
1,820

2,030
2,350
3 c\Ae\

2! 720

May.

4 300
^ 300
4, 040
3,630
3 qin

q AQft

9 <MA

2 940
Q Iflfl

 * 9J/1

3,160
3 1AA

3,080
2 <Uft
3 qi/\

3,710
3 O1 ft

2,580
4,130
4,650
5,010
4,220
4,470
q 71 A

3,630
5,580
7,190
6,770
5,770
4,830
4,130

2,440

2,110
2,030
9 ion
9 Mn
3,040
5,310
5,090
4,870

4,650
q cfiA

3,860
3,700
3,550

3,280
5,970
6,660
4,870
4,030

2,620
2,270
1 750
9 nan
1,960

1,960
2,030
2,190
2,530
2,820
2,930

June.

3,630
3,470

3,790
A. fun
4,300
4,650
4,220
3 EHA  

2 940
S ftKft

3,080
q qf ft
3 OQA

3,240
3; 160
3 qin

4 470
5*010
5, 010
4,650
4,830
3,630
q qlft

3,650
4,130
4,040
3,710
3,2*0

2,720
3,280
3.700
4410
3,700
3,160
3,700
4,220
4,430.
3,860

4,030
3,860
3,040
4,650
7,350

5,750
5,090
4,220
3,700
3,040

3,700
4,650
4 030
'3,280,
3,040

2,620
2,'530
3,550
4,220
5,090

July.

"? ftfift

2,520
2,520
q A*7f\

3 960

4 040
q q-in

3 1flA '
9 QIA

Q CCA

q OCA

3 CCft

3,470
S een

 * C9A

4,160
4,080
S een

2 O7fi

2 O7ft

2,900
*> Qftft

2 Qftft
9 Qftfl
9 ft^lft

2,630
2,500
2,500
2,560
2,380
2,500

3,700
3,700
3,550
3,160
3,410
3,280
3,040
3,280
3,;550
3,550

3,040
3,280
3,280
2,440
2,440

2,930
3,550

  3,280
3,550
3,040

2,720
2,620
9 3Sft
2,190
2 630

2,110
2,440
2,720
2,930
2,620
n AAjn

Aug.

o qofi
O OAA

2,100
2,150
O OAft

O OAA

9 4J/1
9 <JOA

9 OftA

9^ 1*^

9 OAO.
2 440
2,'JOO
9 fUft
2 1 1ft

2,200
2,040
2 KAA

9 ivin
9 Alfl

2,380
2 ^an
2,260
1 930
9 <&in
O ^tfifl

2,200
2,100
2,100
2,150
2,040

2,190
2,440
2,270
2,270
2,350
2,350
2,440
2,440
2,720
2,440

2,720
2,620
2,530
2,530
2,350

2,440
2,440
2,030
1,890
1,960

2,030
1,960
2,190
2,030
2,030

1,890
1,960
1^890
1,820
2/190
1,750

Sept.

1 930
9 1 ?ift

2 nJA
1 fififl
1 aan
1 QSfV
1,630
1 TOfl

1 W>
l' ftJlft

1,880
9 vin
1,730
1 OOft
1,680
1,830
1,930
1 830
1^930
1,830
1,370
1,730
1,930
1,930
9 fun
2.040
1,780
1,370
1,780
1,880

1,630
1,630
1,820
1,750
1,630
1,630
1,750
1,820
1 890
1,690

1,750
2,930
2930
3,280
3,160

2,620
2,190
2,030
1 820
2,190

2,350
2 720
2,930
3 280
3,700

3,410
4,030

. 3,550
2 820
2 720

NOTE. Recorder not in operation Oct. 3-8 and Nov. 17-18,1918, Oct. 7-21,19i9, and Jan. 24-27.1920. 
Daily mean gage geights Oct. 3-8. and Noy. 17-18,1918, determined by compsrtson with record obtained 
at temporary recording-gage station 11 miles downstream. Discharge Oct. 7-21,1919, determined from 
recorded range in stage; Jan. 2*-27,1920, from comparison with records of fldw of near-by streams. Braced 
figures show mean discharge for periods included. Float at bottom of well for several hours on 11 days 
during December, 1919,13 days during January, 11 days during February, 21 days during March, 2 days 
 during April, 12 days during Actotst, and 15 days dtfrsog September, 1920. Recorder graph completed 
by aid of occasional staff-gage readings and general information.
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Monthly discharge of Puyallup River at Puyallup, Wash., for the years ending Sept. SO,
1919 and 1920.

[Drainage area, 914 square miles.]

\ Month.

1918-49.

April..............................
May...............................

July...............................

The year...... ..............

1919-20.

July...............................

Discharge in second-feet.

Maximum.

4,970 
3,550 

15,000 
32,600 
3,880 
3,960 
6,170 
7,190 
5,010 
4,160 
2,560 
2,500

32,600

2,040 
5,400 
5,300 

16,500 
5,970 
4,430 
8,530 
6,660 
7,350 
3,700 
2,720 
4,030

16,500

Minimum.

1,100 
1,710 
1,810 
1,480 
2,320 
2,260 
3,080 
2,580 
2,940 
2,380 
1,930 
1,290

1,100

1,500 
1,850 
1,660 
1,630 
1,570 
1,820 
1,750 
2,530 
2,030 
1,750 
1,630

Mean.

1,990 
2,350 
4,800 
5,820 
2,840 
2,860 
4,370 
4,010 
3,780 
3,190 
2,240 
1,846

3,350

1,540
2,790 
3, 010 
4,880 
2,900 
2, 160 
3,450 
3,260 
3,920 
2,970 
2,230 
2,460

2,960

Per 
square 
mile,

3.67

3.24

Run-off.

Inches

49.82

44.10

Acre-feet.

122,000 
140,000 
295,000 
358,000 
158,000 
176,000 
260,000 
247,000 
225,000 
196,000 
138,000 
109,000

2,420,000

94,700 
166,000 
185,000 
300,000 
167,000 
133,000 
205,000 
200,000 
233,000 
183,000 
137,000 
146,000

2,150,000

WHITE B.IVER AT BtTCKLEY, WASH.

LOCATION. -In SE. Jsec. 34, T. 20 N.,Vft. 6 E., at Northern Pacific Hallway bridge 
1 mile northeast of Buckley, Pierce County.

DRAINAGE AREA. 424 square miles (measured on PL XI, Water-Supply Paper 313).
RECORDS AVAILABLE. April 22, 1899, to August 31, 1903 (gage-height record only, 

January 1, 1902, to August 31, 1903); June 8 to December 31, 1911; January 18, 
1913, to September 30, 1920.

GAGE. Stevens eight-day water-stage recorder on left bank 40 feet below railway 
bridge at end of concrete wall protecting abutment of bridge; installed January 9, 
1917. Record from this gage supplemented during extremely low water April 
25 to May 8, 1920, by measurements from a reference point on railway bridge to 
water surface and after May 9, 1920, by readings from chain gage installed at same 
reference point., Recorder inspected by O. E. Osgood.

The high water on January 23,1919, cut through the left bank, making a channel 
back of the water-stage recorder. In this channel a staff gage was installed at 
railway bridge April 2,1919; moved 700 feet upstream June 11,1919. Gage read 
by O. E. Osgood and F. C. Rowland. For history of gages used prior to January 
9, 1917, see Water-Supply Paper 462.

DISCHARGE MEASUREMENTS. Measurements of flow in both channels made by wad­ 
ing or from railway bridge.

CHANNEL AND CONTROL, Bed composed of small boulders and gravel; shifting; 
gradient steep. One channel prior to flood of January 23, 1919; two channels 
after the flood. Right bank of main channel low and flat; left bank protected 
by concrete wing wall.
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EXTREMES OF DISCHARGE. Maximum combined daily discharge of river and flume 
during year ending September 30,1919,17,400 second-feet January 23; minimum 
combined daily discharge 417 second-feet September 30.

Extremes of discharge for year ending September 30, 1920, not determined; 
both probably lower than previous year.

1899-1901, 1911, and 1913-1920: Maximum daily discharge, including flume, 
18,100 second-feet December 18, 1917; minimum daily discharge including 
flume, 349 second-feet November 19, 1917.

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. White River flume diverts Water from river half a mile above gage. 

Total monthly discharge is computed from determinations of combined flow of 
river and flume.

ACCURACY. Stage-discharge relation changed during flood on January 23, 1919, and 
several other times, November 1, 1919, to April 6, 1920, from various causes, 
such as drift, clogged intake, repairs to dam, etc. Rating curve used prior to 
the change on January 23, 1919, well defined above but not defined below 100 
second-feet. Rating curve used for main channel April 1 to October 31, 1919, 
Well defined; curve used for secondary channel April 2 to May 12, 1919, poorly 
 defined, and curve used June 12 to October 31, 1919, Well defined below 200 
second-feet. Stage-discharge relation not defined November 1, 1919, to April 6, 
1920. Rating curve used for main channel April 6 to September 11, 1920, well 
defined below 3,000 second-feet; curve used September 12-30,1920, poorly defined. 
Rating curve used for secondary channel April 1 to September 30,1920, fairly well 
defined between 20 and 200 second-feet. Daily discharge of main channel ascer­ 
tained by applying to rating table mean daily gage height obtained by inspecting 
gage-height graph or, for days of considerable variation in stage, by averaging results 
obtained for shorter periods. Daily discharge of secondary channel ascertained by 
applying to rating table mean of two gage-height observations daily or for days on 
which flow in flume was regulated, by averaging results obtained by applying ob­ 
served gage heights for intervals indicated by gage-height graph for flume or, for 
days on which gage Was not read or two readings were insufficient because of fre­ 
quent regulation, from well-defined curve showing relation of flow in main and in 
fiouth channels. Records prior to flood on January 23, 1919, are good except for 
periods during which intake was clogged or rating was not available; records from 
April to October, 1919, and April to September, 1920, fair; records for remainder of 
period, poor.

COOPERATION. Puget Sound Traction, Light & Power Co. furnished gage-height 
record and made most of the discharge measurements.
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Discharge measurements of White River at Buckley, Wash., during the years ending Sept.
SO, 1919 and 1920.

Date.

1918. 
Nov. 1

1
1919.

Feb. 10 
Apr. 2

25
May 12
July 7

8

Aug. 11

25
Oct. 25

27 
27

Dec. 29
1920.

7
Feb. 5

9 
25

Mar. 10
25

Apr. 19
26

May 8
25

June 11
26

Aug. 26 
Sept. 6 

20

Main channel.

Made by 

Lee and Osgood. .......
Osgood and Lee........ 
Osgood and Eoland.....

Osgood and Roland. .... 
.....do..................
.....do.................. 
.....do.................. 
.....do...................
.....do..................
.....do..................
Carson and Osgood .....

Osgood and Wolslegel. .

.....do..................

.....do..................

.....do..................
Osgood and Forest .....

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
Osgood and Osgood. .... 
Osgood and Roland.... . 
Osgood and Osgood. ....

height.

Feet. 
23.14
23.61

22.28 
22.21
23.59 
22.94
22.24
22.50 
21.94

21. ,50 
20.01
9fl nn
20.00
19.96
10 OR

25.06

22.45
22.00
24.92
24.48 
22.64
22.47
22.59
25.38
22.24
26.14
22.10
25.20
24.55
21.68 
21.97 
22.45

Dis­ 
charge.

Sec.-ft. 
268
495

558 
639

1,950 
1,190

650
795 
443
514 
279
iq <

11.3
7 0

6.0 
6.0

726

61.8
31.0

878
540 
51.2
32.1
36.2

1,360
53.0

2,420
31.3

1,170
624

7.8 
22.9 
22.6

Date.

1919. 
Apr. 2

35 
July 7

8 
26

Aug. 11

25 
Oct. 25

27

1920.
Feb. 4
Apr. 10 

27

25

South channel.

Made by 

Osgood and Roland. . .

.....do................. 

.....do.................

.....do................. 

.....do.................
f\C\

.....do.................

.....do................
L. D. Carson. .........

.....do.................

.....do................

.....do.................

£&
Feet. 

1.86
3.63
2.62 
2.66
2.01 
2.12
1.82 
1.43
1.40
1.36 
1.34
1.35

. 00

2.48 
1.88
A* Oi

2.20

Dis­ 
charge.

Sec.~ft. 
55.9

386
175 
97.8
31.4
36.8
14.5 
1.4
.68
.60
.47
.36

66. 9
0%. o 
31.6

105 
60.2]

 '

Daily discharge, in second-feet, of White River at Buckley, Wash., for the years ending
"Sept. SO, 1919 and 1920.

Day.

' 1918-19. 
1..............
2..............
3..............
4..............
5..............
6..............
7..............
8..............
9..............

10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19..............
20..............
21..............
22..............
23..............
24..............
25..............
26..............
27..............
28..............
29..............
30..............
31..............

Oct.

579
538
488
395

Nov.

400
503
OQQ

105

sin

355
777
757
546

[ 80

483
339
tAf\

214

70

Dec.

100
1,750
6,300
3,800
2,590
1,600
1,130

756
308
224
200
309

1,760
6,470
4,-SSO
2,460
l'220

647
410
323
396
568
314
292
W7

258
239
292
566
236
214

Jan.

203
200
203
196
186
160
153
150
136
108
100
103
98

103
108
113
981

4 120
4,190
1,920
1,590
8,310

17,000
9,000
4,500
3,500
2,400
1,700
1,000

son
ivm

Feb.

600

400

inn

Mar.

300

350

4on

Apr.

1,160
1,240
1 Q4/1

2,230
1,990
1,660
1,060

955
845

1,300
1,510
1,240
1,330

859
723
583
930

1,910
1,960
1,680
1,230
1,070
1,030
1,190
1,310
1,280
1,550
1,400
1,450
1,520

May.

1,550
1,540
1,460
1,360

857
669
570
660
875
973

1,140
724
630
590
730
740
400
840

1,740
1,960
2,160
2,630
1,350
1,170
1,380
2,260
3,490
3,320
2,690
2,240
i 7Qfi

June.

1,6*0
1,270
1,470
1,420
1,540
2,200
2,340
1,960

730
330
620
772

' 835
1,070
1,2SO

8P3
810

1,300
2,190
2,510
2,580
2,580
2,390

708
715

1,130
1,690
1,680
1,450

823

July.

469
133
591

1.620
1,870
1,710

960
920
980

1,160
1,270
1,480
1,440
1,050
1,160
],220
1,220
1,070

879
940
489
523
405
320
630
655
700
410
358
230
430

Aug.

307
320
520
180
230
250
380
274
312
500
230
190
46
33
33
41

250
186
115

47
41
44
62

180
45
44
45
48
37
15
73

Sept.

400
21
11
11
10
15
11
11
10
»

13
16
11
10
11'10
10
10
11
11
»
9
9

10
10
10
»
8
7
7
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Daily discharge, in second-feet, of White River c£ Buckley, Wash., for the years ending 
Sept. 30, 1919 and 1920 Continued.

Day.

1919-20. 
1. ................................. .i........
2............................................
3............................................
4............................................5.........................................:..
6............................................
7............................................
8............................................
9............................................
10............................................

11.............J.............................
12...........................,...«............
13............................................
14............................................
15............................................

16............................................
17............................................
18............................................
19............................................
20............................................

21............................................
22............................................
23.... . ..
24............................................
26............................................

26............................................
27............................................
28............................................
29. .
30............................................
31............................................

Oct.

11
13
13
11
10

10
10

. 10

8

10
14
12
10
10

24
la
13
10

12
21
17
1*>

10

9
8
12
20
16
18

Apr.

' 660

1,820
1,520
1,390
1,260

1,210
1,320
1,640
1,520
1,450

1,390
1,320
1,260
1,450
1,630

1,160

1 650

54

51
379
709
581
400

May.

225
102
79
54

1,250

2,140

2,080
1,780
1,780
1,780
1,650

1,770
2.480
2.650
2,080
1,290

468
232
91
59
104

60
60
386
837

1,000
980

Jane.

930
1,810
1,180
780
910

905
884

1,140
1,220
1,160

1,220
1,110
1,100
1,600
1,920

1,520
1,460
1,050
945
960

1,150
1,460
1,260
998
824

671
1,190
1,460.
1,650
1,630

July.

306
912
825

1,040
1,300

910
675
849

1,030
1,140

1,110
860
427
290
331

800

89
1 95

60

102
360
380
318
294
370

Aug.

546
272
137
39
10

120
340
862
183
175

324
340
230
144
688

44
36
25
15
12

27
34
29
22
14

13
10
17
31
31
15

Sept.

14
70
10
16
29

21
16
14
13
12

420
263
98
950
756

400
250
15

520
652

261
135
337
RAl
413

1,170
1,250

07
158
376

NOTE, Daily discharge not determined Oct. 1-27, Nov. 5-9, 14-17, and 22-30,1918; intake clogged on 
stage below limit for which rating carve is defined. Mean discharge for month of October and estimates 
of discharge for periods in November determined by detailed study of gage-height charts of river and 
flume, gage readings at the diversion dam half a mfle above gage, and knowledge of conditions at the 
station. Discharge Jan. 23 to Mar. 31, 1919, determined from the difference in flow of Puyallup River 
at gaging stations at Alderton and PuyaHnp. Comparisons of discharge indicate that combined/ Sow Of 
White River and flume at Buckley, corrected for storage in Lake Tapps, is about 85 per cent of inflow 
into Puyallup River between Alderton and Puyallup. Daily discharge April to October, 1919, and April 
to September, 1920, obtained by rating main and secondary channels separately and combining results. 
Braced figures show mean discharge for periods incliided.
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MontMy discharge of White River and flume at Buckley, Wash., for the years ending Sept.
30, 1919 and 1920.

[Drainage area, 424 square miles.]

Month.

1918-19. 
October. .............

May.................

July.................

1919-20.

May.................

July.................

Discharge in second-feet.

Combined.

Maxi­ 
mum.

2.510
1,650 
7,280 

17,400

3,040 
4.410 
2,700 
2,180 
1,090 

974

17,400

674

2,730 
2,660 
2,030 
1,130 
1,980

Mini­ 
mum.

740 
900 
693

1,340 
1,510 
1,730 
1,140 

734 
417

417

400

1,190 
1,270 
1,310 

730 
609 
533

River 
(mean).

80.0 
216 

1,330 
2,060 

471 
352 

1,340 
1,440 
1,430 

880 
164 
23.7

818

12.6 
0200 
0500 

ol,400 
oSOO 
ol20 

979 
1,050 
1,180 

635 
150 
311

610

Flume 
(mean).

847 
.732 

1.000 
853 
717 
864 
714 
873 
784 
810 
821 
613

805

485 
1,030 

846 
698 
668 
808 
513 
675 
707 
747 
782 
627

716

Combined.

Mean.

927 
948 

2,330 
2,910- 
1,190 
1,220 
2,050 
2,310 
2,210 
1,690 

985 
637

1,620

498 
1,230 
1,350 
2,100 
1.470 

928 
1,490 
1,720 
1,890 
1,380 

932 
938

1,330

Per 
square 
mile.

2.19 
2.24 
5.50 
6.86 
2.81 
2.88 
4.83 
5.45 
5.21 
3.99 
2.32 
1.50

3.82

1.17 
2.90 
3.18 
4.95 
3.47 
2.19 
3.51 
4.06 
4.46 
3.25 
2.20 
2.21

3.14

Run-off (com­ 
bined).

Inches.

2.52 
2.50 
6.34 
7.91 
2.93 
3.32 
5.39 
6.28 
5.81 
4.60 
2.68 
1.67

51.95

1.35 
3.24 
3.67 
5.71 
3.74 
2.52 
3.92 
4.68 
4.98 
3.75 
2.54 
2.47

42.57

Acre-feet.

57,000 
56,400 

143,000 
179,000 
66,100 
75,000 

122,000 
142,000 
132,000 
104,000 
60,600 
37,900

1,180,000

30,600 
73,200 
83,000 

129,000 
84,600 
57,100 
88,700 

106,000 
112,000 
84,800 
57,300 
55,800

962,000

o Discharge assumed as 85'per cent of difference between mean monthly discharge of Puyallup River 
at Puyallup and at Alderton, corrected for storage in Lake Tapps, and less mean monthly discharge of 
White River flume.

WHITE RIVER FLUME AT BUCKLEY, WASH.

LOCATION. In sec. 35, T. 20 N., R. 6 E., 800 feet below intake, on left side of White 
River half a mile above Northern Pacific Railway crossing and 1 mile northeast 
of Buckley, Pierce County.

RECOEDS AVAILABLE. January 18, 1913, to September 30, 1920.
GAGE. Stevens long-distance water-stage recorder with transmitter at stilling well 

on right side of flume 800 feet below headgate and recorder in gate house; installed 
January 12, 1918. Prior to January 12, 1918, Fuller water-stage recorder SOO'feet 
below headgate. Recorder inspected by O. E. Osgood.

DISCHARGE MEASUREMENTS. Made from footbridge 8 feet below gage.
CHANNEL AND CONTROL. Control formed by long section of flume bottom below gage. 

A rock spill a quarter of a mile below gage is partial control also. Stage-discharge 
relation affected by variable quantity of rocks which work their way from intake 
to rock spill.

EXTREMES OP DISCHARGE." Maximum stage during year ending September 30, 1919, 
from water-stage recorder, 6.20 feet at 4.30 p. m., October 28 (discharge, 2,140 
second-feet); no flow in flume when headgates are closed for cleaning flume or 
on account of high water.
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Maximum stage during year ending September 30, 1920, from recorder, 6;15 
feet December 17 (discharge, 1,960 second-feet); no flow in flume when head- 
gates are closed.

1913-1929: Maximum stage recorded on October 28, 191§; no flow in flume 
when headgates are closed.

ICE. Stage-discharge relation affected by ice during severe winters.
REGULATION. Gates at intake are operated frequently to control flow.
ACCURACY. Stage-discharge relation changed frequently; affected by rocks washed 

into flume and by repairs to flume; affected by ice December 9-16,1919. Rating 
curves well defined by frequent measurements. Shifting-control methods used 
January 21 to February 9 and July 27 to August 8, 1919, and March 26 to May 23 
and June 13-25, 1920. Operation of water-stage recorder satisfactory. Daily 
discharge ascertained by applying to rating table the daily mean gage height 
determined from gage-height graph by inspection, or for days of considerable 
variation in stage, by averaging results obtained by applying mean gage heights 
for shorter intervals. Records excellent except for period when stage-discharge 
relation was affected by ice.

COOPERATION. Puget Sound Power & Light Co. furnished gage-height record and 
most of discharge measurements.

Flume diverts water from left bank of White River in SE. 1 sec. 35, T. 20 N., R. 6 E. 
Water is used for power development at Dieringer and is discharged into Stuck River.

Discharge measurements of White River flume at Buckley,Wash., during the years ending
Sept. 30, 1919 and 1920.

Date.

1918. 
Oct. 10

25 
31

Nov. 2 
25 

Dec. 10
16 

-1919.

20 
Feb. 10 

26 
Mar. 10

25 
May 10 
July 8 

26 
Aug. 9 

9
Sept. 25 
Oct. 25

Made by 

.....do.................
G. L. Parker...........
.....do.................
Osgood and Roland ....

.....do.................

.....do.................
Osgood and Wolslegel. 
Osgood and Roland . . .

Osgood and Roland . . . 
Osgood and Wolslegel. 
Osgood and Roland . .-. 
.....do................. 
.....do................. 
.....do..-^. .............
.....do 1..-..... .......... 
.....do.................

Gage 
height.

Feet. 
2.88
3.61 
2.76
1.41 
3.06
4.48
5.52

2.66
6.02 
3.06 
3.90 
3.98
3.74
3.34 
3.73 
3.48 
2.95 
3.58 
2.60
2.54 
2.14

Dis­ 
charge.

Sec-ft. 
646
960 
731
251 
741 

1,240
1,680

623
1,930 

652 
973 

1,020
911
776 
857 
853 
657 
799 
590
567 
428

Date.

1919. 
Oct. 27
Dec. 29

1920. 
Jan. 6 
Feb. 5

25 
Mar. 10 

25
Apr. 26
May 9 

24 
24 
25
25
28 

June 12 
26 

July 9 
Aug. 26 
Sept. 6

20

Made by 

Osgood and Wolslegel. .

.....do.................

.....do.................
Osgood and Forest ..... 
.....do................. 
.....do.................
.....do.................
Wolslegel and Forest. . . 
Osgood and Kilgore .... 
.....do................. 
.....do.................
.....do.................
Osgood and Forest ..... 
.....do................. 
.....do...............:.
Wolslegel and Forest.. . 
Osgood and Osgood ....

Osgood and Osgood. ...

height.

Feet. 
1.98
2.76

3.22 
2.93
2.70 
2.50 
3.37
4.94
5.06 
4.95 
4.94 
3.50
3.50
3.02 
3.14 
3.04 
2.54 
2.65 
2.45
2.84

Dis­ 
charge.

Sec.jt. 
401
667

812 
727
630 
556
857

1,330
1,300 
1,380 
1,360 

840
861
690 
713 
768 
624 
631 
575

* 687
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Daily discharge, in secsnd-feet, of White River flume at Buckley, Wash., for the years 
ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1. .............
2..........-.--

4.. .......... --
5. .......... .-.

6. .............
7.. ............

9
10.. .......... -

11..............
12... ...........
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

28..............
27..............
28..............
90

30..............
*M

1919-20. 
1..............

3..............
4..............
5..............

6..............
7.... ..........
8..............
9

10... :. .........
11..............
12
13..............
14..............
15..............

16..............
17..... ........ .
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

588
558
648
558,
984

836
975
638
560
590

944
1,640
1,080

819
670

806
1,050

785
702
670

638
575
590
718
940

785
1,340
1,930
1,130

798
707

49$
646
498
453
424

424
424
424
410
392

453
498
468
438
424
410-
645
575
483
453

453
544
544
483
438

424
410
524
654
560
555

Nov.

546
530
611
816
743

707
689
671
671
458

220
37

360
1,170
1,360

1,570
1,250

667
718
654

730
819
752
735
702

686
670
752
836
835

1,690
1,780
1,320
1,780
1,550

1,160
975
785
702
686

785
718
670
802

1 A'Vl

1,870
1,870
1,610
1,780
1 240

1,090
1,120

587
132

0

0
213
802
940
862

Dec.

853
1,450

923
670
730

953
1,050
1,270
l,44a
1,320

1,240
1,050
1,130

806
147

824
1,370
1,650
1,570
1,480

1,140
891

1,050
940
599

870
853
788
490
768
686

511
819
718
702
686

670,
638
622

^Ov-

1,5SQ
1,620
1,650
1 7Stfl

1,740
1,650
1,780
1,920
1,720

1 fisn
858
4X11
654
dno
qcc

Jan.

702
686
686
654
654

638
622
606
606
622

622
622
606
590
590

661
1,700
1,920
1,920
1,870

1,160
779
392
509
438

392
508
729

1,070
1,440
1,650

ISO,
179
598
952
898

828
800
760
743
709

692
676
676
660
828

1,470
1,150

709
743
7ftQ

798

777
615
185

253
339
679
881
787
Piftft

Feb.

1,400
763

1,190
631
680

572
611
368
299
599

877
674
674
767
518

676
578
596
619
994

949
451
407
767
805

786
866
958

393
633
760
743
709

660
468
364
586
623

367
1,060
1,010

819
501

741
751
811
777
760

726
692
676
660

,643

626
626
594
594

Mar.

692
970

1,260
1,180

1,180
1,100

994
1,030

966

994
924
734
754
771

577
839
832
773
856

856
760
486
778
822

805
805
805
793
604
856

577
594
577
594
594

594
577
560

,577
594

577
863

1,600
1,660
1,500

1,260
1,100

970
SOS
SA4

898
881
828
864
881

530
496
794
568
606
575

Apr.

856
901
430
805
699

554
802
674
706
957

788
662
436
754
722

761
856
641
507
499-

771
738
722
754
788

679
546
805
788
805

559
518
495

1,300
1,540

1,030
64

0
0
0

0
0
0
0
0

0
0
0
0
0

292
291
527
948

1,140

1,340
1,340
1,340
1,340
i <i<m

May.

822
765
583
466
822

908
994
995
890
818

625
994
958
924
994

1,100
1,470

795
37
61

195
752

1,910
1,690
1,350

1,060
924
924
773
709
758

1,300
1,300
1,260
1,220

788

772
491
329
888
1711

Os
0.
0
ft
0

0
99
76
65

671

1,330
1,410
1,450
1,410
1,230

1,250
1,290

906
483
361
390

June.

78ft
839
751
897
958

319
0

289
1,510
1,860

1,370
958
958
804
584

924
972
539

0
54

114
123
255

1,860
1,860

1,450
594
490
463
924

414
0

372
1,020
1,100

1,100
1,060

934,
730
730

736
73d
718
740
745

733
803

1,060
1,030
1 run

928
935
784
772
760

766
263

0
0

222

July.

1,320
1,800
1,260

384
303

379
795
804
856
890

803
529
440
805
890

958
803
600
608
576

1,030
994

1,100
1,140

730

562
477
771
856
954
706

1,720
1,660
1,060

732
366

648
858
691

- 510
468

324
467
890
952
912

604

330-
438,
417

750
856
949
959
670

937
779
849
921
819
667

Aug.

754
711
499
792
744

784
713
805
701
545

814
866
905
905
975

975
797
853
940
975

975
940
890
739
940

905
785
686
752
870
910

430
739
867
952

1,020

941
746
271
890
flS8

766
  784

894
915
428

982
857

; 676
futa
760

846
916
916
881
709

610
692
762
920
864
594

Sept.

42?'

702,
702
AKJ.

622

735
638
575
606
560

693
958
670
670
670

670
638
622
670
686

575
544
56Q
575
575

575
528
408
424
410

560
577
594
577
544

512
528
577
594
860,

69$
1,41O
1,100i.ea*1

41Qi

453
' 619
: 8U

  "' 258
266

542
842
687
539
645

294
544
745
778
521

NOTE. Braced figures showing mean discharge for periods included were estimated from observer's 
notes and fragmentary gage-height record.
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Monthly discharge of White River flume at Buckky, Wash., for the years ending Sept.
'SO, 1919 and 1920.

Month.

1918-19.

December. ..............................................

March...................................................

May.....................................................

July.....................................................

The year. ..........................................

1919-20.

April. ...................................................
May.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

1,930 
1,570 
1,650 
1,920 
1,400 
1,260 

957 
1,910 
1,860 
1,800 

975 
958

1,930

654 
1,870 
1,93)
1,470 
1,060 
1,660 
1,540 
1,450 
1,100 
1,720 
1,020 
1,410

1,920

Minimum.

558 
37 

147 
392 
299. 
486 
430 
37 
0 

303 
499 
410

0

392 
0

179 
364 
496 

0 
0 
0 

324 
271 
258

0

Mean.

847 
732 

1,000 
859 
717 
864 
714 
873 
784 
810 
821 
613

805

485 
1,030 

846 
698 
668 
808 
513 
675 
707 
747 
782 
627

716

Run-off in 
acre-feet.

52,100 
43,600 
61,500 
52,800 
39,800 
53,100 
42,500 
53,700 
46,700 
49,800 
50,500 
36,500

583,000

29,800 
61,300 
52,000 
42,900 
88,400 
49,700 
30,500 
41,500 
42,100 
45,900 
48,100 
37,300

520,000

DUWAMISH RIVER BASIN. 

CEDAR RIVER AT CEDAR FALLS, WASH.

LOCATION. In sec. 4, T. 22 N., R. 8 E., below Seattle municipal power plant at 
Cedar Falls, King County, and 3J miles above Taylor Creek.

DRAINAGE AREA. 83 square miles (measured on topographic maps).
RECORDS AVAILABLE. April 9, 1914, to September 30, 1920.
GAGE. Stevens continuous water-stage recorder on right bank, 0.7 mile below power 

plant; installed April 8, 1914; inspected by G. H. Moore and T. S. Beals.
DISCHARGE MEASUREMENTS. Made from cable 90 feet below gage or by wading.
CHANNEL AND CONTROL. Bed composed of small boulders and gravel; shifts at ex­ 

tremely high water. Banks high- One channel at all stages. Stage of zero flow, 
according to measurements made September 9, 1919, at gage height 3,2 feet.

EXTREMES OF DISCHARGE. Maximum stage during year ending September 30, 1919, 
from water-stage recorder, 6.9 feet at 1 p. m., January 23, when pipe line broke 
(discharge, 1,280 second-feet); minimum stage, from recorder, 3.69 feet at. 7 p. m. 
August 27 (discharge, 8 second-feet).

Maximum stage during year ending September 30, 1920, from water-stage 
recorder, 6.06 feet from 7 to 11 a. m. January 31 (discharge, 776 second-feet); 
minimum stage, from recorder, 4.25 feet from 6 to 8 p. m., October 7 (discharge, 
57 second-feet).

1914-1920: Maximum stage recorded, 11.4 feet at 9 a. m., December 19,1917 
(discharge, 6,290 second-feet); minimum stage recorded, 3.32 feet at 4 p. m. 
November 25,1917 (discharge, zero).

ICE. Stage-discharge relation not affected by ice. 
104341 23 WSP 512  4
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DIVERSIONS. Seattle municipal power plant diverts water directly from Cedar Lake 
through a pressure pipe and returns it to the river at the plant above the gage. 
Practically the entire low-water flow is carried through the plant.

REGULATION. Flow partly controlled by storage and release of water in Cedar Lake 
reservoir to accommodate requirements of Seattle municipal power plant.

ACCURACY. Stage-discharge relation changed slightly on night of December 3,1918. 
Rating curves well defined. Operation of water-stage recorder excellent except 
for periods October 14-19 and December 24-31, 1918. Daily discharge ascer­ 
tained by use of discharge integrator. Records excellent except for periods for 
which no gage-height record was obtained from water-stage recorder.

COOPERATION. Gage-height record and part of the discharge measurements furnished 
by city engineer of Seattle.

Discharge measurements of Cedar River at Cedar Falls, Wash., during the years ending
Sept. SO, 1919 and 1920.

Date.

1919.

20
July 7

8

9

Made by  

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

Gage 
height.

Fed. 
5.32
5.37
5.35
* 9n
5.24
4.71
4.35

Dis­ 
charge.

Sec.-ft.
oco

413
402
OQyl

357
140

67.2

Date.

1920.
Mar 17

July 19
Sept. 18

19

Made by  

.....do.. ...............

.....do.................

height.

Feet. 
5.23
4.86
5.13
4.88

Dis­ 
charge.

Sec.jt. 
350
212
312
217

Daily discharge, in second-feet, of Cedar River at Cedar Falls, Wash., for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1.. ............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

ie..............
17....... .......
18....:.......-.
19
20..............

21..............
22..............
23..............
24..............
25

26..............
27..............
28..............
29..............
in
31..............

Oct.

114
105
106
108
109

102
111
109
113
115

154
168
132

190

230

238
262
288
303
305

306
321
345
462
664
618

Nor.

547
498
453
433
400

345
348
345
343
323

334
329
339
520
649

622
615
633
506
348

348
341
340
331
340

318
292
286
312
325

Dec.

281
376
960
835
756

688
412
290
327
344

360
378
646
840
672

612
547
520
500
472

448
331
292

600

400

Jan.

350
380

. 394
385
356

394
393
VfQ
352
366

352
256
282
334
338

^S4
383
494
750
758

710
846
798
660
652
7=4
742
692
646
612
610

Feb.

605
610
354
110
110

107
114
294
294
330

337
342
336
334
331

295
344
345
346
338
<wn
288
278
31 n
320

313
301
301

Mar.

301
262
294
294
294

292
296
286
244
278

280
276
274
273
262

236
256
258
301
270

256
254
210
230
238

238
237
239
232
202
235

Apr.

241
234
236
252
258

234
266
278
285
293

306
333
288
326
327

362
372
378
361
311

362
379
374
388
291

368
318
374
390
394

May.

3%
402
388
328
380

408
400
410
406
404

366
412
404
411
414

414
404
350
402
406

410
409
412
400
348

422
436
625
725
672
664

June.

644
525
422
428
433

430
412
354
414
422

418
422
412
382
332

384
390
384
385
3S4

348
312
360
364
368

370
369
351
287
350

July.

350
321
334
277
281

266
312
336
320
315

317
296
256
306
313

313
316

  312
304
277

228
198
191
168
164

160
90
134
136
121
130

Aug.

123
107
88
123
124

126
124
122
104
87

114
116
120
129
112

98
84
140
119
118

114
101
106
60
98

104
100
110
100
70
60

Sept.

60
88
97
113
101

78
59
92
102
106

124
66
60
62
102

115
111
114
124
78

62
94
117
114
118

125
84
80
105
126
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Daily discharge, in second-feet, of Cedar River at Cedar Falls, Wash., for the years ending 
Sept. SO, 1919 and 1920 Continued.

Da?.

1919-20. 
1....... .......
2..............
3..............
4..............
5..............
6..............
7..............
8..............
9............ .
10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18...........
19..............
20..............
21..............
22........... .
23........... ..
24...........
25............
26.............
27..............
28..............
29..............
30..............
31..............

Oct.

134
134
134
94
70
122
123
124
122
124
132
208
210
212
216
217
218
220
224
250
254
258
264
264
180
95
194
210

.214
196
217

Nov.

304
318
335
329
326
317
312
294
302
278
306~
315
320
366
329
338
347
352
346
347
340
319
336
350
352
326
363
374
362

Dec.

378
382
373
372
364
352
322
342
338
345

, 344
I 342

338
313
334
323
349
342
333
334
317
331
344
370
342
340
335
318
340
352
352

Jan.

340
362
360
349
365
363
361
370
360
358
322
345
342
331
343
372
394
370
402
382
370
374
384
396
454
450
455
532
662
736
657

Feb.

536
542
531
516
510
482
458
420
450
448
446
440
440
432
405
425
434
432
429
425
412
392
387
404
389
387
374
354
324

Mar.

339
340
336
334
335
326
300
322
320
319
312
321
344
330
344
332
324
322
316
305
274
310
318
318
316
318
311
284
312
326
320

Apr.

320
330
321
329
390
360
356
345
336
328
290
334
339
342
336
340
319
291
330
329
329
332
330
321
280
323
321
329
332
334

May.

319
279
313
312
316
318
324
331
2%
331
322
324
314
323
324
284
311
329
328
320
324
334
300
328
341
342
334
341
342
294
292

June.

332
327
335
342
336
298
263
247
257
341
339
334
295
330
337
336
334
331
324
290
330
338
326
334
330
316
260
309
308
301

July.

294
301
310
270

/ 264
/ 302
r 309

296
2%
302
269
303
248
202
198
196
196
176
203
216
210
156
126
120
100
136
140
130
126
118
118

Aug.

102
110
120
118
116
116
115
104
110
120
116
112
114106-
98
107
120
112
110
115
108
90
110
118
126
106
116
104
110
118
118

Sept.

110
108
108
102
93
102
106
118
128
124
126
130
211
293
294
290
286
278
252
286
286
295
297
312
312
290
314
313
309
308

NOTE. Oct. 14-19 and Dec. 21-31,1918, recorder clock not running but range of stage recorded; discharge 
ascertained by comparison with record of flow at Landsberg after estimating inflow between Cedar Falls 
and Landsberg. Braced figures show mean discharge for periods included.

Monthly discharge of Cedar River at Cedar Falls, Wash., for the years ending Sept. 30,
1919 and 1920. 

[Drainage area, 83 square miles.]

Month.

1918-19. 
October...........................
November. .......................

January...........................
February .........................

April..............................
May...............................

July...............................

September. .......................

1919-20. 
October ...........................
November. .......................

February .........................
March.............................
April..............................

July...............................

September ........................
The year.... <...............

Discharge in second-feet.

Maximum.

664 
649 
960 
846 
610 
301 
394 
725 
644 
350 
140 
126
960

264 
374 
382 
736 
542 
344 
390 
342 
342 
310 
126 
314
736

Minimum.

102 
286 
281 
256 
107 
202 
234 
328 
287 

90 
60 
59

59

70 
278 
313 
322 
324 
274 
280 
279 
247 
100 
90 
93

70

Mean.

227 
405 
506 
511 
311 
261 
319 
433 
395 
253 
106 
95.9

319

182 
330 
344 
408 
435 
320 
330 
319 
316 
214 
112 
219

293

Per 
square 
mile.

3.84

3.53

Run-off.

Inches.

52.12

48.05

Acre-feet.

14,000 
24,100 
31,100 
31,400 
17,300 
16,000 
19,000 
26,600 
23,500 
15,600 
6,520 
5,710

231,000

11,200 
19,600 
21,200 
25,100 
25,000 
19,700 
19,600 
19,600 
18,800 
13,200 
6,890 

13,000

213,000
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CEDAR RIVER NEAR LAHDSBERG, WASH.

LOCATION. In sec. 17, T. 22 N., R. 7 E., If miles above intake of Seattle water-supply 
system at Landsberg, 3 miles northeast of Ravensdale, King County, and 5 miles 
below Taylor Creek.

DRAINAGE AEEA. 135 square miles (measured on topographic maps).
RECORDS AVAILABLE. April 30, 1914, to September 30, 1920; July 25, 1895, to Sep­ 

tember 30,1898, at Clifford Bridge, 2 miles below present gage; March 24, 1901, to 
April 30, 19l£, at intake of Seattle water-supply system, If miles below present 
gage. Early Vecords not exactly comparable with those for present site because 
of small difference in drainage area.

GAGE. Stevens continuous water-stage recorder installed April 29, 1914, on right 
bank; inspected by G. H. Moore and T. S. Beals.

DISCHARGE MEASUREMENTS. Made from cable at gage or by wading.
CHANNEL AND CONTROL. Bed composed of large boulders and gravel. Control formed 

by broad riffle about 1,200 feet below gage; shifts at extremely high water. Logs 
may lodge on riffle. One channel at all stages. Stage of zero flow according to 
measurements made August 27, 1916, about gage height 2.5 feet.

EXTREMES OF DISCHARGE. Maximum stage during year ending September 30, 1919, 
from water-stage recorder, 9.6 feet at 9 p. m. January 22 (discharge, 3,160 second- 
feet); minimum stage from recorder, 4.33 feet at 10 p. m. September 28 (discharge, 
218 second-feet).

Maximum stage during year ending September 30, 1920, from recorder, 7.8 feet 
at about 9 a. m. January 28 (discharge, 1,860 second-feet); minimum stage, from 
recorder, 4.35 feet at noon and 11 p. m. October 7 and noon October 9 (discharge, 
222 second-feet).

1914-1920: Maximum stage from recorder, 13.55 feet at 10 p. m. December 29, 
1917 (discharge, 7,500 second-feet); minimum stage from recorder, 4.35 feet at 1 
a. m. October 15, 1914 (discharge, 162 second-feet).

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. None.
REGULATION. Flow partly controlled by storage and release of water in Cedar Lake 

reservoir to accommodate requirements of Seattle municipal power plant.
ACCURACY. Stage-discharge relation permanent. Rating curve well denned. 

Operation of water-stage recorder excellent except as indicated in footnote to 
table of daily discharge. Daily discharge ascertained by use of discharge inte­ 
grator except as indicated in footnote to table of daily discharge and except 
January 22 and 23, 1919, when, because of considerable variation in stage, dis­ 
charge was determined by averaging results obtained by applying mean gage 
height for short intervals to rating table. Records excellent except for periods 
when recorder was out of order, for which they are fair.

COOPERATION. Gage-height record and part of discharge measurements furnished by 
city engineer of Seattle.

Discharge measurements of Cedar River near Landsberg, Wash., during the years ending
Sept. 30, 1919 and 1920.

Date.

1919.

July 8
Sept. 10

Made by 

.....do..................

.....do..................

Gage 
height.

Feet. 
5.98
5.74
4.86

Dis­ 
charge.

Sec.-ft.
7KQ

680
354

Date.

1920. 
Mar. 18
July 20

Made by  

R.B. Kilgore. .........
.....do..................

Gage 
height.

Feet. 
6.00
5.32
5.30

Dis­ 
charge.

Sec.-ft. 
795
509
512
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Daily discharge, in second-feet, of Cedar River near Landsberg, Wash., for the years ending
Sept. 80, 1919 and 1920.

Day.

1918-19. 
1..............
2..............
3..............
4..............
5..............

6..............
7.. ............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............
21..............
22..............
23..............
24..............
25..............
26..:...........
27..............
28..............
29..............
30..............
31..............

1919-20. 
1..............
2..............
3..............
4..............
5..............
6..............
7..............

d.. ............
10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19..............20...... .;......
21............;.
22..............
23..............
24..............
25..............
26........;.....
27..............
28..............29............:.
30..............
31.. ....... .....'

Oct.

237
231
230
230
'ZdA

243
254
240
240
240

356
430
305
307
310

354
^19
448
430

700

302
inn
302
262
238
263
273
278
277
278
309
376
364
358
360

358
388
386
377
4/in

408
498
475
446
389
252
346
392
472
414
430

Nov.

640

809
1,020

995

923
778
588
574
565
552
559
557
545
510
534
546

 752
676
638
Qf\A

74A

660
624
585
KAA

572

595
581
585
652
974
906
786
727
816
752

707
671
620
634
637
624
593
610
665
669

Dee.

510
919

1,900
1,620
1,390

1,230
883
691
709
707

719
808

1,400

1,050
1,010

970
900
781
647

1,030
1,060

972
774
775
766
760
762

658
638
628
622
605
590
556
562
550
549
549
543
534
513
518

534
762
688
641
6T1
662
671
740

1,010
920
803
732
682
690
768
750

Jan.

740
760
770
780
750

800
790
784
750
775

775
6%
700
760
755

808
1,220
1,660
1,830
1,650
1,560
2,410
2,480
1,880
1,690
1,740
1,650

11,400

703
708
700
684
690
680
677
676
668
662
630
646
649
646
664
890

1,170
1,320
1,090

970
920
892
Qrtfi

1,400
1,260
1,370
1,760
1,700
1,670
1,570

Feb.

1,270
1,260
1,020

674

850

930

1 360
1 19fi
1,190
1,110
1,080
1,080
1,020

956
972
958
946
925
914
QAO

870
887
QQO

! 829
870
858
ftiO

806
780
7QO

777
768'

754
731
694

i

Mar.

i 940

»s7
837
097

781
QAQ

QfiQ

936
886
QQQ

822
772
782
761
764
754

i 750

710
7flQ

704
710710
704
670
688
AQQ
AO9

686
751

1,100
1,050

915
840
7QA

776
774
*?I\Q

715
74fi
742
7QO
766
750
744
712
780
804
782

Apr.

776
762
770
865
831

772
780
772
783
872

852
QAQ

7fcft

816
790

812
Q9Q

968
932
893
Q>W

926
902
914
Ofi^t

958
878
Q9n
914
910

764
772
745

1,050
1.520
1 lifi
1,020

928
858
ftAI

814
846
884
854
831
830
817
780
869
869
843
838
812
7QO

778
792
763
770
760
760

May.

927
962
920
849
886

898
884
893
894
897

872
Qflfi
892
890
(\AA

970
934
Sfti
912
905
Ofld
912
898
875
835
963
QQS

1,100
1,240
1,220
1,190

714
706
714
720
712
725
720
734
698
720

699
694
682
679
674
640
712
715
695
683
682
682
656
678
678
676
672
676
685
652
638

June.

1,180
1,040

901
892
888

872
852
774
856
886

870
858
848
835
760

803
802
785
783
778
744
702
736
752
740
746

  741
723
660
700

661
659
666
668
666
636
626
616
606
688
687
685
646
710
725
702
711
700
690
640
676
686
679
676
671
656
590
624
624
616

July.

4

698
670
681
629
623

614
646
672
648
644

641
624
580
624
627

621
620
614
614
586
551
503
500
476
467
453

400

386

VM
606
616
 »7fi
570
604
609
603
WJQ
603
568
638
579
519
510

490
485
464
480
491
491
446
402
<KU

372
382
388
378
375
364
364

Aug.

390
366
347
377
376

376
373
364
348
331

348
QCO

352
355
OJQ

323
OAO

347
335
326
331
308
310
262
292
294
292
288
290
9<U

353
351
352
348
341
334
329
318
320
324
320
309
308
300
295
295
306
304
296
301
296
290
295
302
304
289
304
297
338
352
308

Sepf.-

248
266
280
291
282

9Q1
250

. 266
OQO

287

Ofrt

ooo

266
251
97Q

294
296
OQO

9Q*

270
OOA

256
274
281
277
278
265
233
267
OQ K

OQO

288
290
280
97R

273
98ft
292
o/VY
qo -I

346
510
526

592
541
516
496
464

> 492

553
570
594
664
652
604
599
580
558
552

NOTE. Only total range of stage recorded for each of following periods when doek of gage did not runr 
Get* 20 to Nqv. 13, Dec. 13-17,1918, Jan. 28-31, Feb. 4 to Mar. 127Mar. 27-31, and July 27-30,1919; discharge- 
obtained by estimating inflow between Cedar Falls and Landsberg from hydrograpMc comparison of inflow 
with. South Fork of Snoqualmie River and then adding estimated inflow to results at Cedar Falls. 
Recorder clock did not run Dec. 10-14,1919; slight range in stage indicated by instrument and probable- 
gage-height graph was sketched on chart by comparison with record of flow at Cedar Falls. Clock stopped 
Jan. 23 to Feb. 2, Feb. 16-29, Mar. 9-14,1920; no clock on recorder Mar. 15 to May 6,1920; probable gage- 
height graph sketched on chart after detailed study of range in stage indicated by instrument during each 
period and records of flow at Cedar Falls and Landsberg weir. Braced figures show mean discharge for 
periods included.
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Monthly discharge of Cedar River near Landsberg, Wash., for the years ending Sept 30,
1919 and 1920.

[Drainage area, 135 square miles.]

Month.

1918-19.

November

May..............................

July..............................

The year. ...................

1919-20.

April.............................
May..............................

July..............................

Discharge in second-feet.

Maximum.

1,020 
1,900 
2,480 
1,270

968 
1,240 
1,180 

698 
390 
338

2,480

498 
974 

1,010 
1,760 
1,360 
1,100 
1,520 

754 
725 
638 
353 
664

1,760

Minimum.

230 
510 
510 
696

762 
835 
660

250 
233

230

238 
544 
513 
630 
694 
670 
745 
638 
590 
364 
289 
273

238

Mean.

459 
663 

1,010 
1,210 

914 
860 
862 
943 
817 
563 
330 
276

742

354 
680 
656 
974 
928 
767 
865 
692 
663 
502 
315 
466

654

Per 
square 
mile.

5.50

4.84

Run-off.

Inches.

74.66

65.88

Acre-feet.

28,200 
39,500 
62,100 
74,400 
50,800 
52,900 
51,300 
58,000 
48,600 
34,900
a), 300
16,400

537,000

21,800 
40,500 
40,300 
59,900 
53,400 
47,200 
51,500 
42.500 
39,500 
30,900 
19,400 
27,700

475,000

SNOHOMISH EIVER BASIN. 

SOUTH FORK OF SKYKOMISH RIVER NEAR INDEX, WASH.

LOCATION. In NE. \ sec. 29, T. 27 N., R. 10 E., 300 feet above Sunset Falls, 2 miles 
southeast of Index and mouth of North Fork, Snohomish County.

DRAINAGE AREA. 351 square miles (measured on topographic and county maps).
RECORDS AVAILABLE. October 1, 1902, to September 30, 1905; April 26, 1911, to 

September 30,1920.
GAGE. Stevens continuous water-stage recorder on right bank; installed September 

14,1920; inspected by Bert Kanters. Prior to September 14, 1920, inclined and 
vertical staff gage at same datum and site; read by Roy Williams and Gene Brown. 
Location of gage unchanged since establishment. Datum raised 0.61 foot April 
26,1911, and lowered 1.00 foot April 19,1914; after which there has been no change.

DISCHARGE MEASUREMENTS. Made from cable a mile below gage, from bridge 100 
feet below gage, or by wading nearly a mile below gage.

CHANNEL AND CONTROL. Bed at measuring section composed of gravel and small 
boulders. Sunset Falls, 300 feet below gage, forms solid rock control. Stage- 
discharge relation changed by blasting at falls in July, 1914, and by shifting of 
channel above falls during floods.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
-30, 1919, 16.0 feet at 7.30 a. m. December 14 (discharge, 25,900 second-feet); 
minimum stage recorded, 1.00 foot September 29-30 (discharge, 359 second-feet).
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Maximum stage recorded during year ending September 30,1920,16.5 feet at 
2.05 p. m. November 15 (discharge, 26,400 second-feet); minimum stage recorded 
0.90 foot October 7 (discharge, 333 second-feet).

1902-1905; 1911-1920: Maximum stage recorded, 22.6 feet at 9 a.m. December 18, 
1917 (discharge, 47,000 second-feet; minimum stage recorded, 0.54 foot September 
30,1915 (discharge, 262 second-feet).

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. None.
REGULATION. None.
ACCURACY. Stage-discharge relation changed slightly during flood on Pecember 

14,1918. Rating curve used before the change well defined below 12,000 second- 
feet; curve used after the change well defined below 16,000 second-feet. Gage 
read to half-tenths once daily, more often at extremely high stages during 1919. 
Daily discharge ascertained by applying daily mean gage height to rating table. 
Records for years ending September 30, 1919 and 1920, excellent. Revised 
records, 1902-1905, and 1911-1914, determined from a rating curve well defined 
below 10,000 second-feet using gage heights reduced to datum of present gage. 
Records for these periods excellent except for extremely high stages and for 
periods for which mean discharge was estimated by comparison with records of 
flow of Snoqualmie River, for which they are poor.

Discharge measurements of South Fork of Skykomish River near Index, Wash., during 
the years ending Sept. 30,1919 and 1920.

Date.

1918. 
Nov. 8

1919.
June 21

23
Sept. 18

1920. 
May 19
July 14
Aug. 26

26
29

Made by 

T. G.Bedford..........

L. D. Carson...........
.....do.................
.....do..................

.....do..................

Gage 
height.

Feet. 
3.16

7.49
6.69
1.50

5.37
3.75
1.23
1.22
2.87

Dis­ 
charge.

Sec.Jt. 
1,360

5,770
4,670

521

3,170
1,790

430
403

1,120

Date.

1920. 
Aug. 31
Sept. 2

6
8
9

12
14 
16
18
21
23

Made by  

.....do.................. 

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................
McCombs and Kanters.

.....do..................

.....do..................

.....do..................

Gage

Feet. 
2.48
1.89 
1.66
1.48
1.37
2.08
7.84

10.22 
5.25
4.05
6.J83
5.43

Dis­ 
charge.

Sec.-ft. 
885
647 
657
516
447
760

6,230
10,500 
3,010
1,860
4,620
3,180
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Daily discharge, in second-feet, of South Fork of Skykomish River near Index, Wash., 
for the years ending Sept. 30, 1903-1905; 1911-1914; 1919 and 1920.

Day.

1902-3. 
1.... .......
2...........
3...........
4...........
5...........

6...........
7...........
8...........
9....... -.-.'-..

10...........

11...........
12...........
13...........
14...........
15...........

16........:..
17...........
18...........
19...........
20...........

21...........
22...........
23...........
24...........
25............

26............
27............
28......:.....
29............ 
30............
31............

1903-4. 
1............
2............
3............
4............
5............

6............
7... .........
8............
0.... . .......
10............

11............
12............
13............
14............
15............

16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29............
30............
31............

Oct.

850

690 
654 
654 
618

618 
584 
550 
550 
550

584 
584 
550 
518 
518

518 
457 
457 
487 
487

457 
457 
584 

1,060 
1,510 
1,800

1,310 
1,360 
1,310 
3,080 
6,960

7,560 
4,500 
3,080 
3,080 
3,170

3,530 
3,900 
2 920 
2,680 
2,080

1,800 
1,620 
1,460 
1,940 
1,310

1,210 
1,210 
1,110 
1,020 

974

930 
974 

2,440 
2,760 
2,080 
1,510

Nov

1,620 
1,940 
2,360 

  1,940 
1,560

1,310 
1,800 
3,080 
2,760 
2,440

3,260 
2,840 
2,150 
1,740 
1,620

2,360 
3,080 
3,530 
2,520 
1,940

1,620 
1,510 
1,410 
1,680 
1,560

1,410 
1,620 
1,460 
1,360 
3,350

1,460 
1,680 
1,740 
1,510 
3,080

5,280 
3,170 
2,360 
2,010 
2,150

2,150 
2,220 
1,740 
1,560 
1,510

1,360 
1,260 
1,160 
1,110 
1,060

1,680 
2,150 
1,740 
1,510 
1,360

2,220 
9,850 
4,610 
4,300 
8,040

Dec.

11,100 
4,720 
3,080 
3,000 
2,440

2,010 
1,680 
1,560 
2,840 
2,220

1,870 
1,560 
1,460 
1,360 
1,210

1,110 
1,060 
1,020 

974 
974

888 
888 
888 

1,060 
5,760

6,270 
3,800 
3,000 
2,220 
2,840 
3,440

10,200 
7,720 
4,300 
3,000 
2,290

2,360 
2,220 
1,940 
1,680 
1,620

1,110 
1,060 
1,940 
1,680 
3,170

4,000 
2,760 
2,150 
2,520 
2,680

2,290 
2,290 
2,010 
1,620 
1,680

1,510 
1.510 
1,410 
1,310 
1,510 
1,410

Jan.

2,520 
3,000 

26,000 
12,400 
7,110

5,640 
4,100 
3,260 
3,080 
2,760

2,440 
2,150 
1,940 
1,740 
1,620

1,560 
1,460 
1,460 
1,940 
3,080

4,720 
3,900 
3,350 
3,530 
4,100

2,760 
2,220 
1,940 
1,620 
1,460 
1,410

1,310 
930 

1,210 
1,410 
1,360

1,310 
1.680 
2,150 
2,220 
1,940

2,600 
2,600 
7,560 
9,470 
4,940

3,710 
3,260 
2,760 
3,000 
1,870

1,740 
1,680 
1,460 
1,680 
1,020

1,410 
1,620 
1,260 
1,160 
1,160 
1,110

Feb.

1,360 
1 020 
1,110 
1,020 
1,020

974 
974 
930 

1,310 
2,010

1,410 
1,160 
1,110 

974 
1,020

930 
930 
888 
888 
846

888 
888 

1,020 
1,060 
1,060

1,060 
1,060 
1,020

1,110 
1,060 
1,110 
1,160 
1,210

1,210 
1,160 
1,060 
1,020 

930

888 
930 
888 
846 
806

766 
806 
766 
806 
766

1,020 
1,210 
1,460 
1,210 
1,060

974 
1,020 

930 
930

Mar.

1,020 
974 
930 

1,020 
846

846 
930 
846 
846 

1,620

2,150 
1,460 
1,260 
1,210 
1,110

930 
888 
846 
806 
846

806 
888 
930 
930 

1,310

1,460 
1,260 
2,600 
2,920 
2,360 
2,680

846 
806 
846 
806 
974

2,010 
4,720 
4,720 
3,350 
3,170

2,440 
1,510 
1,410 
1,360 
1,260

1,260 
1,260 
1,210 
1,160 
1,110

1,110 
1, 110

974 930' 
888

846 
806 
806 
974 

1,160 
1,060

Apr.

2,220 
2,220 
2,010 
2,220 
1,460

1,510 
1,740 
2,080 
1,620 
1,410

1,560 
1,160 
1,110 
1,110 
1,110

1,160 
1,310 
1,360 
1,360 
1,360

1,460 
2,150 
2,290 
2,080 
2,520

3,260 
2,760 
2,520 
2,360 
2,290

1,020 
1,210 
1,210 
1,210 
1,740

2,290 
1,800 
1,560 
1,940 
3,260

4,300 
5,760 
7,410 
7,720 
5,400

5,050 
4,200 
4,100 
4,300 
4,500

4,610 
3,900 
3,350 
2,760 
2,760

2,920 
4,720 
5,640 
6,680 
4,000

May.

2,150 
2,600 
2,600 
3,350 
3,800

4,500 
4,300 
3,440 
3,710 
3,620

3,260 
5,050 
5,760 
4,830 
4,940

4,610 
3,710 
3,260 
2,920 
2,680

2,290 
2,220 
2,220 
2,600^ 
3,440

4,100 
4,100 
3,900 
3,710 
5,640 
8,380

3,350 
2,920 
2,920 
2,920 
3,080

2,520 
2,600 
2,290 
2,150 
2,290

2,220 
2,520 
3,080 
3,900 
3,530

3,170 
3,350 
4,200 
3,900 
3,800

4,610 
5,400 
4,940 
4,500 
3,800

3,900 
4,300 
4,720 
4,500 
4,400 
3,900

June

6,960 
5,760 
4,610 
4,200 
3,620

5,640 
6,960 
9,280 
9,660 
8,910

9,280 
7,110 
6,820 
5,760 
7,260

8,910 
6,960 
6,400 
4,500 
6,270

5,760 
4,500 
4,610 
4,500 
5,160

6,540 
7,110 
5,760 
4,500 
4,610

3,900 
4,100 
5,400 
4,720 
5,400

5,520 
3,900 
3,260 
3,800 
3,440

3,080 
3,440 
3,530 
4,720 
4,720 

\
4,610 
4,100 
5,880 
4,500 
4,000

3,900 
3,620 
3,080 
2,680 
2,760

3,440 
3,800 
4,200 
4,400 
4,830

July.

4,610 
3,710 
3,440 
3,260 
3,710

3,170 
2,920 
2,920 
3,170 
3,000

3,080 
3,080 
2,840 
2,680 
2,520

2,440 
2,680 
2.680 
2,760 
2,520

2,760 
3,260 
2,440 
2,520 
1,940

1,800 
1,620 
1,620 
1,510 
1,460 
1,410

4,400 
3,900 
4,000 
3,530 
4,000

3,710 
3,530 
3,080 
3,080 
3,080

2,840 
2,680 
2,080 
1,800 
1,940

2,010 
2,440 
2,080 
1,740 
1,800

1,800 
1,870 
1,680 
1,510 
1,410

1,410 
1,460 
1,310 
1.310 
1,110 
1,160

Aug.

1,360 
1,410 
1,260 
1,160 
1,-160

1,160 
1,210 
1,160 
1,160 
1,160

1,160 
1,160 
1,060 
1,060 
1,060

930 
888 
888 
930 
888

846 
806 
846 
846 
846

806 
806 
766 
766 
766 
766

1,210 
1,210 
1,110 
1,110 
1,060

1,060 
1,020 
1,020

888 
846

806 
766 
766 
766 
766

766 
728 
690 
690 
654

654 
618 
584 
584 
550

550
550 
618 
690 
618 
550

Sept.

728 
654 
654 
654 
618

690 
3,260 
1,870 
1,410 
3,260

2,220 
2,150 
2,080 
2,150 
1,800

1,160 
1,260 

974 
974 

1,060

1,160 
 3,080 
1,940 
1,360 
2,680

1,740 
1,740 
1,410 
1,680 
1,510

550 
550
518 
584 
584

618 
618 
618 
618 
690

766 
487 
457 
457 
457

457 
457 
457 
429 
429

403 
457 
457 
429 
429

429 
429 
429
888 
654



PUGET SOUND BASINS. 51

Daily discharge, in second-feet, of South Fork of Skykomish River near Index, Wash, 
for the years ending Sept. 30,1903-1905; 1911-1914; 1919 and 19W Continued.

Day.

1904-5. 
1..... .......
2............
3............
4............
5............

6............
7............
8............
9............
10............

11............
12............
13............
14............
15............

16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29............
30............
31............

1911. 
1. ...........
2............
3............
4............
5............

6............
7............
8............
9............

10............

11............
12............
13............
14............
15............

16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29............
38... .........
31..... .......

Oct.

584
518
487
457
457

429
403
379
379
356

690
846
550
618
457

584
766
618
728
654

618
618
618
550
518

487
457
457

487

766

Nov.

618
690
806
654

. 618

584
930

1,110
806
728

584
550
518
518

1,210

1,410
3,260
2,150
4,830
7,110

7,410
9 470
4 400
2, 840
3 9flfi

3,530
4,610
5,050
S QAA

3,710

Dec.

2,840
2,220
1,870
1,560
1,460

1,310
1,210
1,160
1 060
1,020

1,210
1,210
1,460
6 <un
6,960

4,720
4,830
5,760
6,140
3,530

2 840
2J 1 en

2,010
1 684
1*460

1 360
1*260
1,410
1,620
2,150
1,940

Jan.

1,560
2,360
2,760
2,920
2,920

1,800
1,560
1,410
1,310
1,740

1,060
1,020

930
930
930

930
930
888
QQA

930

888
930
Q7<1

1,310
1,410

1,260
3,620
3,350
1 940
1*740
1,'460

Feb.

1,260
1,160
1,210
1,110
1,020

888
1,020

888
846
846

690
690
690
690
690

690
654
618
888

1,020

1,360
2,220
2 600
9 Q9fl

2 760
3*,oso

Mar.

3,170
4,200
4,610
4,500
3,800

3,170
2,760
2,760
3 080
3!, 530

4,200
2,840
2,360
2,150
2,220

2,220

2,360
9 99ft

2,080

2,220
9 99fi

2 eon

2,520

2,360
2,010
1 Q4fl

1,740
1,560
1,410

Apr.

1,360
1,360
1,310
1,260
3,710

1,510
1,800
2,150
1,680
1,410

1,410
1,510
1,680
1,680
1,510

1,460
1,410
1,560
1,870

2,290
2 fi£fl

3 ' rtfln
3, 530
4,000

3,620
3,620

1,870
1,620

2,920
2 Aon

2,290
2 Ofirt

2,520

May.

1,560
1,410
1,410
1,410
1,620

1,800
2.220
3,080
2,840
2,150

1,870
1,800
1,560
4,000
2,760

2,360
2,920
2,150
2,010
1,940

1,940

2,080
2,440
2,290

2,440
2,920
3,170
o ^rn

3,800
4,500

3,000
3,530
3,900
5,160
4,830

3,800
3,080
3,440
3,170

2,600
2,520
2,680
2.520
2,680

4,200
3,620
4,200
3,710
3,350

3,350

3,080
2 840
3*260

3,080-
3,170
3,350
4,000
5,400
6,400

June.

4,400
3,620
5,640
4,830
3,170

3,080
3,080
3,440
-3,620
3,530

3,260
3,000
2,920
2,920
2,440

1,940
2,010
2,080
2,080
2,150

2,080
1 O4ft

1,800
1,740
1,560

1,870
2 AAf\

2,220
2,080
1,740

5,280
5,050
4,720
3,440
3,350

3,260
3,530
3,350
3,710
4 4.OH

7,410
6,960
6,540
5 640
5*,050

4,720
4,100
3,900
3,350
S flfifl

3,080

3,000

2,680

3,080

2,920

2,440

July.

1,680
1,510
1,460
1,460
1,410

1,410
1,310
1,260
1.310
1,310

1,210
1,020

974
1,110
1,060

1,060
»060

974
930
930

974
974
930
888
846

806
806
846
846
806
806

2,440
2,520
2,680
2,840
3,080

3,000
2,760
2,440
2,150
2,080

2,010
2,150
2,220
2,290
2,440

2,520
2,220
1,940
i 74n
1,620

1,460

1,310
1 260
1*,260

1,260
1,110
1,060

974
974
930

Aug.

V

766
766
690
690
690

690
690
654
690
654

654
618
618
618
846

2,150
2,360
1,410

O7<1

930

806
79SZ
f{KA

618
CKA

550
CKA

550
KKft

584
846

888
846
806
766
766

766
766
690
690
690

690
654
654
618
filSZ

618
KQA

.KQA

584
ax A

690
618
550
rcn
CCQ

518
K1 0

518
4Q7

487
487

Sept.

fitui
584
584
584
518

<;is
MS

584

  fiQA

618
KQ4

RQA

584
flan
QOrt

846
1 740

1,160
1,020 
1,160
1,210

o nnn

2 440
1*740
1,740
i 7in

487
eiQ

RKA

806
846
OQQ

SUft
79ft

AOA

618
2,010
1 &AA

4 KAA

3 0Afl

2-,010
1,560
1 360/

1 460
1*460
1*310
1,020

AOrt

846
806
766
79ft

690



52 SURFACE WATEE SUPPLY, 1919 AND 1920, PAET XII A.

Daily discharge, in second-feet, of South Fork of Skykomish River near Index, Wash., 
jor the years ending Sept, 30, 1903-1905; 1911-1914; 1919 and 1920 Continued.

Day.

1911-12. . 
1. ...........
2............
3............
4............
5............

6............
7............
8............
9............

10............

11............
12............
13............
14............
15............

16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29............
30............
31............

1912-13. 
1... .........
2............
3............
4............
5............

6............
7............
8............
9............

10............

11............
12............
13............
14............
15............

16.............
17............
18............
19............
20............

21............
22..............
23............
24............
25............

26............
27............
28............
29............
30............
31............

Oct.

^

654
618
584
584
550

550
518
487
487
487

518
518
487
806

1,260

1,060
84*
728
654
618

550
.187
AQJ

518
550

518
487
AKJ

4.17

429

1

.

 1,100

J

Nov.

403
403
403
487
584

1,060
6,680
4,400
3,350
2,150

1,940
1 <un
1,560
3,800
2,840

2,080
10,200

24,800
12,600

6,980
4,720
3,530
2,920
5,880

6,270
4,830
3,530
2,760
2,680

2,800

Dec.

2,600
2,220
2,010
1,800
1,800

i ROD
1,680
2 7firt
4,000
3,620

3,000
3,260

2,220
2,010

2,220
1,870
1,680
1,620
1,460

1 360
1*460
2*920
2 080
2^010

1 QAA

1,620
1,310

1,110
974

1

1,700

Jan.

974
930
888
766
Cnn

690
888

1,060

2,220

3,800
4,500

7,880
4 940

3 QAA

3,260
2 OQA

1 940
i Q4,n

2,010
1 OAf|

o /iig

2 Q9fi

4 400

3,530
3,170

5,400
5 Af\n

3,620

1

1,700

Feb.

2,920
2 0SA

2,080
1,620
1 360

1,110
1,020

QOft

3,170
3,800

3,170
3 fW"lfi

2 QAf\

2,680
2 firm

4 (V4fi

4,400
3 onn
3,260
2,680

2 0802', 010
1 940
1 560
1^510

1 360

1,160

Mar.

1.060
974
888
846
846

846
806
7OQ

7*>S

728

728
690
690
690
7OQ

806
930

one

766
one

846
848
OQQ

1 060
1^360
i ARrt
1.620
1.510
1,410

1

1,600

J

Apr.

1.510
1,620

2,150
1,870

i ftftn
1 740
1 680
1,870
2,760

2,680
2 OQn

1,680

1,620
1,680
1,620
1,620
1,480

1,360
1,360
1 430
l'310
1,360

1,510
1,620
2,150

2,700

May.

2,220
1,870
1,740
1,800
1,870

2,150
1,870
4,720
5,830
5,030

4 400
5' OQfi

6,270
7,720

5.520
5,400
5,160
5 f|K/\

7 880

7 ftsn
5,769
4,000

4 400

S ftKft

4,830
4.500
3,710

1

4,900

June.

5.160
4,200
3,800
3,800
d 9nn

5.160
6,010
6,270
5,400
4,610

4,830
5,050
4,610
5,160

3,080
3,440
4,200
5,050
5,520

5,050
3,620
3,620

4,500

4,610

S ftnn
2,520
2,150

8,300

7,410

7,600

5 QQA

5,280

5,050
4,830
5,050
7,110
6 CAA

6,270
6 400
7^260
6,010
5,880

5 inn
5,520
5 Ann

S rtKn

6,270

July.

2,760
2,680
2,440
2,440
2,920

2,360
2,220
2,150
2,150
2' 150

2,150

2,080
1,940
1,940

1,870
1,870
1 800

1,550

1,510
1,410
1 ifi(\
1 260
l'260

1,160
1,060
1,020

974
974
974

5 Af\n

4,940
4,300
4,400
5,050

6,010
5,520
4,830
5,050

4,400
4 Ann
3,620
3,620

3,350
3,440
4,300
i O4fl

5 OCA

5,520
5 050
4^610
4,300
3 EQft

3 AA(\

2,920
2 COn

2,600
2,290
2,220.

Aug.

1,020
930
930
846
806

766
766

1,210
1,160

1,110
Qqn

846
766
846

1,510

1,020
930

846
Sifi

806
766
766

RQl

518
334
313
334
930

2,360
2,290
2,150
1,940
1,870

1,800
1,800
1,800
1,620
1,560

1,410
1,210
1,160
1,110
1,110

1,020
1,260
1,160
1,020

930

930
930

1,020
930
930

QOrt

930
846

846
846

Sept.

3,900
2,360
2,600
2,150
1,800

1,110
1,620
2 1 PU1

1,870
1,210

1,110
1.310
i ^An
1,310
1,210

1,160
1,110

690
728
766

766
QAQ

846
846
888

888
930
930
930
930

766
766
766

7,110
4,000

2,360
1,870
1,800

1 360

1,260
1,160
1,110
1,060

Q74

930
888
974
930
806

806
1,410
1,310
1,020

888

846
806
766
766
728



PtJGET SOUND BASINS.

Daily discharge, in second-feet, of South Fork of Skykomish River near Index, Wash., 
for the years ending Sept. 30,1903-1905; 1911-1914; 1919 and 1920 Continued.

Day.

1913-14. 
1..... .......
2............
3............
4............
5............

6............
7............
8............
9............

10............

11............
12............
13............
14............
15............

16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29............
30............
31............

1918-19. 
1- ...........
2..........
3..........
4........
5............

6...........
7............
8..........
9.....

10............

11..........
12............
13............
14............
15..........

16............
17............
18..........
19...........
20............

21..........
22..........
23............
24............
25............

26............
27............
28............
29............
30............ 
31............

Oct.

690
728
766
766
728

766
846

1,020
1,210
2,520

12,400
5,520
6,540
4,610
3,710

3 080
2,760
2,360
2,440
2 4<tn

2,360
2,290
2,220
2,010
1,680

1,510
1,510
1,410
1,310
1,210
1,160

387
387
417
387
560

970
820
560
483

1,190

1,430
3,700
1,640
1,310

970

970
1,570
1,190
1,130
1,020

1,070
920

1,250
2,100
1,780

1,500
-7,860
14,000
6 QQA

3,940 
3,470

Ncm

1,110
1,160
1,260
1,160
1,510

2,150
2,440
2,290
2,220
2,150

2,220
2,440
2,680
2,760
3,000

U 3fln
5,050
4,000
3,170
3,000

2,440
2,360
3,170
3,080
3,260

3,800
3,800
2,920
3,260
3 OCA

3 A4fl
2,280
2,280
2,020
1 Q4fl

1,640
1,500
1,310
1,400
3,470

3,040
2,370
2,550
3,470
3,820

3,470
2 tun
2,100
2,020
1,780

1,640
1,500
1,370
1,310
1,190

1,130
1,070
1,190
1,130
1,370

Dec.

2,760
2,520
2,150
1,870
1,740

1,560
1,510
1,460
1,360
1,310

1,260
1,260
1,310
1,260
1,310

1,210
1,260
1,210
1,110
1,020

974
930
888
846
806

766
766
766
766
700

766

1,250
4,980

16,300
15,800
6,980

4,310
3,470
3,250
2,370
2,020

1,800
12,000
19,400
23,300
7,630

5,090
3,720
3,080
2,600
2,240

2,000
1,840-
1,630
1,560
1,370

1,310
1,310
1,630
1,560
1,370 
1,250

Jan.

846
846
806

2,840
11,900

24,800
11,700
6,960
4,830
3,620

2,920
2,520
2,150
1,870
1,800

1,800
1,680
1,560
1,460
1,410

1,360
1,410
1,360
1,310
1,310

1,260
1,260
1,210
1,260
1,310
1,310

1,130
1,130
1,070
1,020

970

970
870
870
820
820

820
820
820
775
820

970
11,700
13,100
7,630
4,560

3,610
17,000
18,000
7,100
4,690

4,190
3,280
2,980

. 2,420
2,240 
1,920

Feb.

1,350
1,410
1,300
1,350
1,300

1,200
1,010

930
850
812

812
850
850
850
812

850
890
890
972

1,010

1,150
1,890
2,100
3,290
3,120

2,950
2,780
5,090

1,770
1,560
1,490
1,430
1,310

1,250
1,190
1,130
1,310
1,430

1,370
1,250
1,250
1,130
1,130

1,490
1,840
1,630
1,370
1,250

1,250
1,070
1,070

920
1,560

1,630
970

1,020

.......

Mar.

4,440
3,290
3,290
2,170
2,170

1,770
1,770
1,770
1,770
1,890

1,890
2,030
2,310
4,440
4,870

5,090
4,440
3,840
3,290
3,470

2,780
2,470
2,170
2,470
2,470

1,890
2,030
1,770
1,300
1,640
1,410

1,130
820

1,630
1,490
1,370

1,310
1,190
1,130
1,070
1,130

1,370
1,250
1,130
1,160
1,190

1,020
1,250
2,510
2,240
1,920

1,840
1,770
1,700
1,630
1,560

1,490
1,370
1,490
1,920
2,600 
3,610

Apr.

1,520
1,580
1,640
2,310
3,840

3,120
3,120
3,290
3,650
3,840

3,470
3,650
4,040
4,870
7,580

5,800
3,840
4,640
5,440
5,560

4,140
3,560
3.120
2,940
2,620

2,700
2,780
2,620
2,310
2,470

3,180
3,280
3,610
5,090
3,830

3,180
2,690
2,420
2,160
4,560

3,610
2,780
2,510
2,240
1,920

1,920
2,000
4,430
4,070
4,190

3,500
2,980
2,880
3,390
3,280

3,080
4,310
4,190
4,430
4,690

May.

3,290
4,650
5,560
4,440
3,470

3,470
3,470
3,650
3,560
3,840

3,650
4,240
5,320
6,670
6,540

5,560
5,200
4,980
4,870
4,760

4,650
4,870
4,650
4,540
4,340

4,040
3,470
3,030
2,700
2,940
3,840

4,690
4,190
3,390
2,880
2,690

2,510
2,690
3,500
3,830
3,390

3,180
3,080
2,780
3,080
3,830

4,430
3,720
3,610
3,950
4,430

5,660
7,270
5,510
4,950
6,120

9,350
12,400
9,770
7,270
5,230 
3,950

June.

4,650
4,870
4,440
3,290
2,780

2,470
2,940
3,200
2,780
2,390

2,620
2,940
2,860
3,290
4,140

4,040
3,940
3,650
3,030
2,940

3,030
2,620
2,030
2,240
2,620

2,470
2,470
2,310
2,470
2,780

3,720
3,610
3,950
4,310
5,230

4,950
4,310
3,950
4,190
3,720

3,280
2,980
3,390
3,500
3,720

3,500
3,610
3,830
4,950
5,810

5,660
5,090
4,690
4,310
4,560

4,820
4,190
3,720
3,080
2,880

July.

2,470
2,620
2,390
2,240
2,030

1,960
1,700
1,640

1,150

3,180
3,390
3,720
3,830
4,070

4,190
3,180
3,080
3,390
3,830

3,720
3,180
3,180
2,980
3,390

3,500
2,780
2,420
2,240
1,920

2,000
1,920
1,920
1,840
1,920

1,630
1,490
1,310
1,310
1,250 
1,250

Aug.

1

500

1,250
1,250
1,190
1,250
1,190

1,190
1,190
1,130
1,130
1,020

970
970
920
870
820

820
820
820
775
730

730
730
730
640
640

640
640
600
560
560 
560

Sept.

^

400

1,640

1,470
1,100
1,300
2,390
3,120

1,960
1,300
1,060

972
1,010

930
1,410
1,060

850
850

560
560
560
483
520

520
640
560
520
483

483
640
920

1,070
1,130

1,130
^ 970

520
483
483

483
449
449
417
417

417
417
387
359
369
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Daily discharge, in second-feet, of South Fork of Skykomish River near Index, Wash., 
for tiie years ending Sept. 30, 1903-1905; 1911-1914; 1919 and 1920 Continued.

Day.

1919-20. 
1............
2............
3............
4............
5............

6............
7............
8............
9............

10............

11............
12............
13............
14............
15............

16............
17............
18............
19............
20............

21.............
22............
23............
24............
25............

26............
27............
28............
29............
30............
31............

Oct.

417
449
417
417
359

359
333
359
449
449

1,200
940
713
594
519

449
483
483
417
417

633
1, 510
1,580

798
633

556
519
556
713
633-633

Nov.

5,200
3,260
2,040
2,960
2,210

1,040
1,090
1,140
1,040

990

1,040
990
990

3,590
26,400

16,500
8,350
6,670
6,360
3,930

4,670
3,810
3,590
2,760
2,300

1,880
1,880
1,720
1,580
1,510

Dec.

1,380
1,200
1,090
1,090
1,040

990
890
890
843
713

713
713
940
940
940

990
10,100
4,050
3,370
4,540

5,060
3,930
5,200

14,000
6,360

5,620
5,620
3,370
2,760
3,700
2.960

Jan.

2,480
2,120
1,880
1,650
1,510

1,380
1,260
1,200
1,090
1,090

990
990
940
990

1,510

2,480
7,990

13,100
8,530
4,800

3,370
2,480
2,210
2,210
4,800

2,860

14,400
7,150
5,910
5.060

Feb.

3,810
3,160
2,660
2,390
2 910

2,390
3,370
2,660
2,210
1 QfiO

1,800
1,650
1,510
1,440
1,320

1 260
l'200
1,200
1 AQA

1,090

oon
Qon
890
son
843

843
798
753
713

Mar.

713
713
713
713
798

753
713
753
940
890

890
1,380

10,100
4,540
2,860

2,210
1,720
1,650
1,380
1,380

1,440
1,440
1,320
1,720
1,320

1,200
1,200
1,090
1,200
1,380
1.320

Apr.

1,200
1,140
1,040
1.140
2,570

1,880
1,720
1,580
1,380
1,380

1,320
1,580
1,880
1,720
1,510

1,580
1,440
1,320
1,720
1,650

1,440
1,440
1,200
1,200
1,720

1,720
2,390
2,860
2,570
2,210

May.

2,390
2,570
1,650
1,580
1,720

2,210
3,370
4,410
4,050
3,370

2,760
2,570
2,760
2,760
2,660

2,760
5,340
2,660
3,160
2,860

2,570
2,210
2,120
1,960
1,800

1,720
1,960
1,960
1,800
1,720
1.580

Jype.

1,720
2,120
2,660
3,590
3,590

3,160
3,160
4,410
3,370
3,480

3,590
3,060
2,960
3,700
4,410

3,590
4,290
3,590
3,160
3,160

3,260
3,700
2,760
2,210
2,210

2,040
1,960
2,390
2,760
3,060

July.

3,160
2,960
2,660
2,570
2,040

2,040
2,040
2,040
1,880
1,880

1,720
1,720
1,720
1,720
1,650

1,510
1,380
1,380
1,260
1,140

1,090
940
940
940
890

798
798
798
798
798
713

Aug.

713
713
713
633
633

633
633
633
633
633

594
594
594
556
556

556
519
483
449
449

483
449
483
417
449

417
483

1,200
1,140
1,320

890

Sept.

713
673
594
556
519

519
483
483
798

1,260

4,290
6,060
4,410

10,200
4,700

2,960
2,210
1,880
1,540
1,510

3,610
4,000
3,260
2,660
2,480

3,060
4,050
2,960
2,390
2,000

NOTE. Discharge Oct. 7, 1902, to Jan. 31, 1914, revised, and supersede records published in previous 
water-supply papers. Discharge Oct. 1-6, 1902, estimated by comparison with record of flow of Cedar 
River near Ravensdale. Gage-heights Jan. 3 and 4,1903, estimated by observer as water was over top of 
gage. Gage-height record Oct. 1-21, 1912, previously published, was discarded, as comparison with re­ 
cords for adjacent streams indicates that it is in error.

Monthly discharge October, 1912, to May, 1913, estimated by comparison with record showing sum of the 
discharge of North, Middle, and South forks of Snoqualmie River by months over a period of seven years. 
Discharge June 1-16,8-13,1913, July 9-31, Aug. 1-31, and Sept. 1-14,1914, estimated by similar comparison.

Gage-height Jan. 6,1914, estimated by observer as water was over top of gage. Gage destroyed by falling 
tree Feb. 25, 1914, and replaced Apr. 19; gage-height record obtained by measuring down from reference 
point Feb. 26 to Apr. 18. Stage-discharge relation affected by backwater caused by logging operations over 
Sunset Falls July 9 to Sept. 14,1914.

Discharge Nov. 9 and Dee. 11,1918, estimated by comparison with record of flow of North Fork of Sky­ 
komish River at Index and Middle Fork of Snoqualmie River near North Bend. Discharge Mar. 14,1919, 
interpolated. Braced figures show mean discharge for periods included.

Monthly discharge of South Fork of Skykomish River near Index, Wash., for the years
ending Sept. 30, 1903-1905; 1911-1914; 1919 and 1920\.

[Drainage area, 351 square miles.]

Month.

1902-3. 
October.. .........................

December........................
January.. ........................
February. . ......................
March.. ..........................
April... ..........................
May...............................
June.......................... .
July...............................
August............................
September. .......................

The year. ...................

Discharge In second-feet.

Maximum.

1,800 
3,530 

11,100 
26,000 
2,010 
2,920 
3,260 
8,380 
9,660 
4,610 
1,410 
3,260

26,000

Minimum.

457 
1,310 

888 
1,410 

846 
806 

1,110 
2,150 
3,620 
1,410 

766 
618

457

Mean.

, 697 
2,090 
2,530 
3,880 
1,070 
1,280 
1,830 
3,800 
6,260 
2,690 
1,000 
1,600

2,400

Per 
square 
mile.

1.99 
5.95 
7.21 

11.1 
3.05 
3.65 
5.21 

10.8 
17.8 
7.66 
2.85 
4.56

6.84

Run-off.

Inches.

2.29 
6.64 
8.31 

12.80 
3.18 
4.21 
5.81 

12.45 
19.86 
8.83 
3.29 
5.09

92.76

Acre-feet.

42,900. 
124.000 
156,000 
239,000 
59,400 
78,700 

109,000 
234,000 
372,000 
165,000 
61,500 
95,200

1,740,000
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Monthly discharge of South Fork of Skykomish River near Index, Wash., for the years 
ending Sept. SO, 1903-1905; 1911-1914; 1919 and 1920 Continued.

Month.

1903-4. 
October...........................

January.. . ........................
February .........................
March .............................
April..............................
Tfsy.. ............................

July...............................

September. .......................

The year... .................

1904-5. 
October. ..........................

December. ........................

February. ........................
March. ............................

May...............................

July...............................

The year. . ..................

1911 
April 26-30... .....................
May...............................

3\ti.y.......-pr-.. ....................

1911-12 
October. ..........................

December. ........................

February.........................
March. ............................
April..............................
May...............................

July...............................

The year... .................

1912-13 
O ct ober ...........................

December. ........................
January...........................

March.............................
April..............................
May...............................

July...............................

The year........ ............

Discharge in second-feet.

Maximum.

7,560 
9,850 

10,200 
9,470 
1,460 
4,720 
7,720 
5,400 
5.880 
4,400 
1,210 

888

10,200

846 
9,470 
6,960 
3,620 
5,160 
4,610 
4,000 
4,500 
5,640 
1,680 
2,360 
3,900

9,470

2.920 
6,400 
7,410 
3,080 

888 
4,500

1,260 
24,800 
4,000 
7,880 
4.940 
1,620 
2,760 
7,880 
6,270 
2,920 
1,510 
3,900

24,800

6,140 
2,360 
7,110

MtnimtiTn.

930 
1,060 
1,060 

930 
766 
806 

1,020 
2,150 
2,680 
1,110 

550 
403

403

356 
518 

1,020 
888 
618 

1,410 
1,260 
1,410 
1,560 

806 
550 
518

356

2,290 
2,520 
2,440 

930 
487 
487

429 
403 
974 
690 
930 
690 

1,310 
1,740 
2,150 

974 
313 
690

313

"*"

2,220
846 
728

Mean.

2,420 
2,570 
2,550 
2,340 
1,000 
1,510 
3,710 
3,540 
4,090 
2,380 

790 
527

2,290

546 
2,590 
2,510 
1,570 
1,440 
2,690 

. 2,080 
2,380 
2,760 
1,100 

811 
1,040

1,790

2,550 
3,550 
4,010 
1,940 

642 
1,250

593
4,700 
2,070 
2,890 
2,340 

926 
1,800 
4,560 
4,370 
1,810 

853 
1,340

2,350

1,100 
2,800 
1,700 
1,700 
1,600 
1,600 
2,700 
4,900 
6,730 
4,280 
1.310 
1,400

2,650

Per
square 
mile.

6.89 
7.32 
7.26 
6.67 
2.85 
4.30 

10.6 
10.1 
11.7 
6.78 
2.25 
1.50

6.52

1.56 
7.38 
7.15 
4.47 
4.10 
7.66 
5.93 
6.78 
7.86 
3.13 
2.31 
2.96

5.10

7.26 
10.1 
11.4 
5.53 
1.83 
3.56

1.69 
13.4 
5.90 
8.23 
6.67 
2.64 
5.13 

13.0 
12.5 
5.16 
2.43 
3.82

6.70

3.13 
7.98 
4.84 
4.84 
4.56 
4.56 
7.69 

14.0 
19.2 
12.2 
3.73 
3.99

7.55

Run-off.

Inches.

7.94 
8.17 
8.37 
7.69 
3.07 
4.% 

11.83 
11.64 
13.05 
7.82 
2.59 
1.67

88.80

1.80 
8.23 
8.24 
5.15 
4.27 
8.83 
6.62 
7.82 
8.77 
3.61 
2.66 
3.30

69.30

1.35 
11.64 
12.72 
6.38 
2.11 
3.97

1.95 
14.95 
6.80 
9.49 
7.19 
3.04 
5.72 

14.99 
13.95 
5.95 
2.80 
4.26

91.09

3.61 
8.90 
5.58 
5.58 
4.75 
5.26 
8.58 

16.14 
21.42 
14.07 
4.30 
4.45

102.64

Acre-feet.

149,000 
153,000 
157,000 
144,000 
57,500 
92,800 

221,000 
218,000 
243,000 
146,000 
48,600 
31,400

1,660,000

33,600 
154,000 
154,000 
96,500 
80,000 

165,000 
124.000 
146,000 
164,000 
67,600 
49,900 
61,900

1,300,000

25,300 
218,000 
239,000 
119,000 
39,500 
74,400

715,000

36^500 
280.000 
127,000 
178,000 
135,000 
56,900 

107,000 
280,000 

N 260,000 
111,000 
52,400 
79,700

1,700,000

67,600 
167,000 
105,000 
105,000 
88,900 
98.400 

161,000 
301,000 
400,000 
263,000 
80,600 
83,300

1,920,000
j
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Monthly discharge of South Fork of Skykomish River near Index, Wash., for the years 
ending Sept. SO, 1903-1905; 1911-1914; 1919 and 1920 -Continued.

Month.

1913-14.

December. ........................

February. ........................

April..............................
May...............................
June..............................
July...............................

The year.. ..................

1918-19.

Novem her ........................

January. .......................

March...... . ... . .....
April..............................
May............................ ..
June..............................
July...............................
August ............................
September ........................

The year. ...................

1919-20. 
October. ..........................
November. .......................
December. .....................

April..............................
May...............................

July...............................

September ........................

Discharge in second-feet.

Maximum.

12,400 
11,300 

. 2,760 
24,800 
5,090 
5,090 
7.580 
6,670 
4,870 
2,620

3,120

24,800

14,000 
3,820 

23,300 
18,000 
1,840 
3,610 
5,-090 

12,400 
5,810 
4,190 
1,250 
1,130

23,300

1,580 
26,400 
14,000 
14,400 
3,810 

10,100 
2,860 
5,340 
4,410 
3,160 
1,320 

10,200

26,400

Minimum.

690 
1,110

728 
806 
812 

1,300 
1,520 
2,700 
2,030

387 
1,070 
1,250 

775 
920 
820 

1,920 
2,510 
2,880 
1,250 

560 
359

359

333 
990 
713 
940 
713 
713 

1,040 
1,580 
1,720 

713 
417 
483

333

Mean.

2,410 
2.950 
1,270 
3.310 
1,520 
2,660 
3,540 
4,330 
3,080 
1,400 

500 
934

2,330

2,130 
2,040 
5,110 
3,840 
1,320 
1,560 
3,350 
4,750 
4,120 
2,680 

882 
580

2,710

612 
4,050 
3,100 
3,590 
1,660 
1,630 
1,650 
2,550 
3,100 
1,550 

634 
2,560

2,220

Per 
square 
mile.

6.87 
8.40 
3.62 
9.43 
4.33 
7.58 

10.1 
12.3 
8.77 
3.99 
1.42 
2.66

6.64

6.07 
5.81 

14.6 
10.9 
3.76 
4.44 
9.54 

13.5 
11.7 
7.64 
2.51 
1.65

7.72

1.74 
11.5 
8.83 

10.2 
4.73 
4.64 
4.70 
7.26 
8.83 
4.42 
1.81 
7.29

6.32

Run-off.

Inches.

7.92 
9.37 
4.17 

10.87 
4.51 
8.74 

11.27 
14.18 
9.78 
4.60 
1.64 
2.97

90.02

7.00 
6.48 

16.83 
12.57 
3.92 
5.12 

10.64 
15.56 
13.05 
8.81 
2.89 
1.84

104.71

2.01 
12.83 
10.18 
11.76 
5.10 
5.35 
5.24 
8.37 
9.85 
5.10 
2.09 
8.13

86.01

Acre-feet.

148,000 
176,000 
78,100 

204.000 
84,400 

164,000 
211,000 
266,000 
183,000 
86,100 
30,700 
55,600

1,690,000

131,000 
121,000 
314,000 
236,000 
73,300 
95,900 

199,000 
292,000 
245,000 
165,000 
54,200 
34,500

1,960,000

37,600 
241,000 
191,000 
221,000 
95,500 

100,000 
98,200 

157,000 
184.000 
95,300 
39,000 

152,000

1,610,000

NOTK. Monthly discharge, October, 1902, to September, 1905, and April, 1911, to January, 1914, super­ 
sede records published in previous water-supply papers.

MILLER CREEK AT MILLER RIVER, WASH.

LOCATION. In SW. i sec. 28, T. 26 N.,. R. 11 E., five-eighths mile south of Miller 
River (formerly-called Berlin) and mouth of creek, in King County.

DRAINAGE AREA. 44.2 square miles (measured on topographic maps).
RECORDS AVAILABLE. May 24,1911, to June 30,1919, when station was discontinued.
GAGE. Inclined staff on left bank installed November 5,1918, five-eighths mile above 

mouth; read by Ralph Smith and. G. E. Sawyer. May 24, 1911, to August 26, 
1914, vertical staff five-eighths mile upstream from present gage; August 27,1914, 
to November 4, 1918, inclined staff 10 feet downstream from gage previously 
used. Datum unchanged.

DISCHARGE MEASUREMENTS. Made from cable half a mile above later gage location 
or by wading.

CHANNEL AND CONTROL. Bed composed of large boulders and gravel.
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EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September
30, 1919, 8.1 feet December 13 (discharge, 4,160 second-feet); minimum stage
recorded, 1.03 feet October 2 (discharge, 30 second-feet).

1911-1919: Maximum stage occurred during flood of December 18, 1917, 'which
destroyed gage; estimated by observer at 7 or 8 feet (discharge not estimated);
minimum stage recorded, 0.07 foot August 31, 1915 (discharge, 24 second-feet). 

ICE. Stage-discharge relation not affected by ice. 
RE GTJL ATIO N .  None. 
DIVERSIONS. None. 
ACCURACY. Stage-discharge relation changed during high water on October 27, 1918.

Rating curves well defined below 1,000 second-feet: Gage read to hundredths
three or four times a week. Daily discharge ascertained by applying daily mean
gage height to rating table. Records fair. 

COOPERATION. Gage-height record supplemented by occasional readings furnished
by United States Forest Service.

Discharge measurements of Miller Creek at Miller River, Wash., during the year ending
Sept. 30, 1919.

Date.

Nov. 5

Made by- Gage 
height.

Feet. 
2.13
3.52

Dis­ 
charge.

Sec.-ft. 
248
767

Date.

Sept. 19

Made by  

.....do.................

height.

Feet. 
3.14
1.12

Dis- 
cha-ge.

Sec-.ft. 
560
47.5

Daily discharge, in second-feet, of Miller Creek at Miller River, Wash., for the period 
Oct. 1, 1918, to June 30, 1919.

Day.

1...........................
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................
8..........................
9...........................
10...........................

11...........................
12..........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

Oct.

30
30
31
32
56

80
104
96
88

449

810
658
507
264
352

441
420
400
376
351

327
327
327
297
266

236
4,000

1 1,100

Nov.

i 400
I

254

218
195
200
200
910

796
586
377
392
408

331
254
242
242
242

230
218
276
334
392

356
320
242
242
297

Dec.

353
408

1,880
3.360
1,900

441
377
426
476
609

742
2,450
4,160
2,160
2,080

2,000
1,300
596
432
267

308
348
334
320
267

236
206
184
161
150
362

Jan.

125
122
119
137
154

172
161
150
148
146

144
225
306
300
293

559
824

1,090
1,060
1,030

1,340
1,640
1,170

691
554

417
280
255
230
224
218

Feb.

i 220

230
226
222
218

100
218
224
230
230

230
320
269
218
218

218
222
226
230
230

230
230
230

Mar.

242
254
254
236
218

195
172
168
165
161

161
161
161
161
157

154'150

156
161
156

150
242
207
172
172

172
172
172
172
178
184

Apr.

172
161
161
161
201

240
280
261
242
398

553
567
582
596
669

742
742
742
679
616

553
553
513
541
568

596
574
553
197
441

May.

424
408
419
430
441

477
513
533
553
527

502
476
426
377
510

642
587
531
476
742

408
392
377
615
852

1,090
1,570
1,030
792
553
599

June.

645
691
644
596
644

691
608
524
441
45S

476
412
348
403
458

513
602
691
716
742

596
574
553
553
691

644
596

500

NOTE. Discharge Oct. 1 estimated to be same as on Oct. 2. Discharge Oct. 27 to Nov. 4, Nov. 8, 9, 
Feb. 1-6, and June 28-30, estimated by comparison with records of flow of near-by streams. Discharge 
interpolated for other days when gage was not read. Discharge, Feb. 11, unusually low; gage readings 
may be in error.
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Monthly discharge of Miller Creek at Miller River, Wash., for the period Oct. 1 to June
30, 1919.

[Drainage area, 44.2 square miles.]

Month.

October ...........................

December. ........................

March............... ..............

Discharge in second-feet.

Maximum.

4,000 
910 

4,160 
1,640 

320 
254 
742 

1,570 
742

Minimum.

30 
195 
150 
119 
100 
150 
161 
377 
348

Mean.

508. 
345 
945 
461 
225 
182 
472 
589 

. 567

Per 
square 
mile.

11.5 
7.81 

21.4 
10.4 
5.09 
4.12 

10.7 
13.3 
12.8

Run-off.

Inches.

13.26 
8.71 

24.67 
11.99 
5.30 
4.75 

11.94 
15.33 
14.28

Acre-feet.

31,200 
20,500 
58,100 
28,300 
12,500 
11,200 
28,100 
36,200 
33,700

260,000

KORTH FORE OF SKYKOMISH RIVER AT INDEX, WASH.

LOCATION. In SE. \ sec. 17, T. 27 N., R. 10 E., at Index, Snohomish County, If 
miles above mouth of river.

DRAINAGE AREA. 143 square miles (measured on topographic maps).
RECORDS AVAILABLE. August 24, 1910, to September 30, 1920.
GAGE. Vertical and inclined staff on right bank one-third mile above highway 

bridge at Index, installed November 4, 1918; read by G. B. Davidson and Mary 
E. Axtel. Previous gages as follows: August 24 to September 2, 1910, vertical 
staff on left bank 100 feet above tramway bridge; destroyed in course of improve­ 
ments to channel. October 26,1910, to November 26,1911, vertical staff on right 
bank at lower end of wing dam and about 100 feet below site of present gage. 
November 27, 1911, to December 29, 1917, vertical staff on wing dam on right 
bank about 200 feet upstream from present site; destroyed by flood. January 
13-31, 1918, readings from a reference point at present site. February 1 to Sep­ 
tember 27, 1918, vertical staff at present location and datum. October 31 to 
November 3, 1918, temporary gage same location.

DISCHARGE MEASUREMENTS. Made from cable 200 feet above gage or by wading.
CHANNEL AND CONTROL. Bed of stream composed of gravel and large boulders. 

Right bank high, protected by pile-and-timber wing dam, and not subject to 
overflow; left bank slopes back gradually. Stage of zero flow, according to meas­ 
urements made September 21, 1918, gage height  1.3 feet ±0.2 foot.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 7.5 feet at 2.10 a. m. December 14 (discharge, 11,900 second-feet); mini­ 
mum stage recorded, 0.40 foot September 29-30 (discharge, 115 second-feet).

Maximum stage recorded during year ending September 30, 1920, 9.6 feet at 11 
a. m. November 15 (discharge, 16,800 second-feet); minimum stage recorded 0.40 
foot at 10 a. m. October 5 (discharge, 115 second-feet). Discharge may have been 
lower in December when stage-discharge relation was affected by ice.

1911-1920: Maximum stage recorded, 13.0 feet at 5 a. m. December 29, 1917 
(discharge, 17,000 second-feet); minimum stage recorded, 0.45 foot at 1 p. m. 
September 29, 1915 (discharge, 97 second-feet).

ICE. Stage-discharge relation affected by ice during severe winters. Determina­ 
tions of flow based on observer's notes and weather records.

DIVERSIONS. On May 2, 1918, a diversion of 2 second-feet as determined by measure­ 
ment was made 400 feet above the station.

REGULATION. None.
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ACCURACY. Stage-discharge relation changed November 15, 1919; affected by ice 
December 5-15, 1919. Rating curve used prior to change well defined below 
6,000 second-feet; curve used after the change well defined below 5,000 second- 
feet. Staff gage read once daily to quarter-tenths at low stages, to half-tenths at 
medium, and to tenths at high stages. During periods of rapidly changing stage 
gage read several times a day. Some diurnal fluctuation during the summer. 
Daily discharge ascertained by applying daily gage height to rating table. 
Records prior to middle of August, 1919, and after January 1, 1920, excellent 
except those for highest stages and for latter part of August, 1919, which are un­ 
certain on account of difficulty in reading gage accurately; September to Decem­ 
ber/1919, good.

Discharge measurements of North Fork of Skykomish River at Index, Wash., during the 
years ending Sept. 30, 1919 and 1920.

Date.

1918. 
Nov. 3

8

1919.

Sept. 16

1920.
May 20
July 13

14
Aug. 25

Made by  

T.G.Bedford..........
.....do..................

.....do..................

R. B. Kolgore. .........

.....do.................

Gage 
height.

Feet. 
2.01
1.49

£99
.90

2.32
1.64
1.89
.44

Dis­ 
charge.

Sec.-ft. 
1,170

707

2.340
309

1,510
810

1,000
180

Date.

1920.
Aug. 27

27
30

Sept. 1
3
5
7
9

11
15
17
22

Made by  

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet. 
0.46
.54

1.41
.94
.76
.64
.55
.53

3.80
3.34
2.15
3.03

Dis­ 
charge.

Sec.-ft. 
180
203
623
311
258
225
198
185

3,470
2,860
1,220
2,220

Daily discharge, in second-feet, of North Fork of Skykomish River at Index, Wash., for 
the years ending Sept. 30, 1919 and 19W.

Day.

' 1918-19. 
1. .............
2.. ............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28.............. 
29..............
30..............
31..............

Oct.

175
159
206
169
236

840
525
337
284
458

2,650
2,070

930
674
560

560
840
635
674
560

560
490
674

1,070
930

840
7,620

LoOO

1,590

Nov.

1,370
1,270
1,170
1,120
975

884
797
714
756

2,070

1,370
1,070
1,270
1,590
1,370

1,370
1,120
975
884
840

756
714

560

490
490
490 
490
674

Dec.

714
1.820
5,460
8,540
S oon

2,070
1,480
1,370
1,120
975

840
884

8,770
8,770
2,980

1,820
1,480
1,270
1,020
930

797
714
635
598
560

560
598
884 
674
598
490

Jan.

490
425
425
413
377

365
337
320
320
309

309
299
309
299
309

425
4,450
4,850
2,980
1,820

1,370
5,250
5,880
2,650
1,820

1,700
1,370
1,170 
1,070
975
884

Feb.

756
714
635
635
560

525
490
490
714
714

674
598
560
560
590

840
884
714
674
560

560
560
458
395
458

425
413
458

Mar.

425
714
674
598
560

525
490
458
425
425

490
458
425
425
413

413
525
930
884
714

714
714
7«l

714
714

635
635
635 
598

1,370
1,700

Apr.

1,590
1,590
3,150
3,150
1,700

1,590
1,170
975
884

2,070

1,940
1,480
1,170
975
975

1,070
1,370
2,340
2,070
1,940

1,700
1,370
1,370
1,480

1,820
2,340
2,070 
2,490
3,150

May.

2,340
1,820
1,590
1,370
1,170

1,270
1,590
1,820
2,070
1,820

1,700
1,170
1,370
1,700
2,650

2,340
2,070
1,820
3,330
3,330

3,690
4,450
3,690
2,650
3,690

4,450
6,960
3,330 
3,330
2,650
1,820

June.

1,820
1,820
2,070
2,980
3,690

2,650
1,940
2,070
1,940
2,070

1,590
1,820
1,940
1,820
2,070

1,940
2,070
3,330
3,690
2,980

2,650
2,650
2 340
2*340
3,150

2,650
2,200
1,940 
1,590
2,070

July.

2,070
2,340
2,490
2,650
2,490

2,070
1,700
2.200
3,150
2,980

2,340
1,700
1,940
3,510
2,650

2,340
1,590
1,370
1,370
1,370

1,370
1,370
1,170
975Q7<;

797
797
756 
714
714
714

Aug.

635
560
560
560
560

560
635
560
425
635

635
635
365

365

365
365
258
309

309
309
309
258
258
213

Sept.

213
91 q

218
175
377

395258"
258
258
258

284
1,370
797
309
236

272
309
337
309
258

213
258
258
213
213

213
213
175 
115
115

104341 23 WSP 512  5
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Daily discharge, in second-feet, of North Fork ofSkykomish River at Index, Wash., for 
the years ending Sept. 30, 1919 and 1920 Continued.

Day.

1919-20 
1. .............
2..............
3..............
4..............
5-...........--
6..............
7..............
8..............
9..............
10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19..............
20..............
21..............
22..............
23..............
24..............
25..............
26..............
27..............
28..............
29..............
30..............
31..............

Oct.

236
159
143
143
115
175
175
258
213

  258
560
425
365
284
258
175
175
175
143
143
425
884
756
365
213
284
258
258
258
258
258

Nov.

3,150
1,700
1,070
1,370
1,070
840
714
365
525
525
458
425
840

2,340
15,000
7,020
5,340
3,390
5,340
1,900
2,410
1,900
1,900
1,900
1,240
1.240
1,040
760
600
600

Dec.

600
352
309
212

140

165
5,140
1,780
1,670
2,410
3,210
1,900
3,210
6,600
3,210
1,900
2,270
1,560
1,140
1,900
1,140

Jan.

1,040
760
760
640
640
464
403
403
403
309
352
330
309
309
530

1,340
5,140
7,680
5,140
2,020
1,900
1,040
680

1,230
1,780
1,040
850

9,470
3,950
3,210
2,270

Feb.

2.020
1,450
1,240
1.040
1,040
1,240
1,780
1,450
1,140
850
760
680
680
600
600
600
600
530
530
434
403
403
352
309
309
272
290
272
272

Mar.

240
212
212
212
309
352
240
330
464
403
464
760

4,940
3,570
1,340
1,040
680
600
600
530
680530'
530
600
600
600
464
434
464
532
600

Apr.

464
464
378
378

1,040
680
565
464
530
530
530
530
680
600
600
530
530
530
600
600
600
497
464
464
600
850

1,240
1,560
1,290
1,090

May.

760
680
680
680
940

1,780
3,030
2.020
1,780
1,560
1,450
1,240
1,450
1,450
1,240
1,560
2,860
2,410
1,670
1,450
1,340
1,240
1,240
990
850
990

1,040
940

1,040
940
760

June.

1,140
1,240
1,780
2,020
1,780
1,780
1,560
2,270
1,780
1,450
1,900
1,560
1,780
2,020
2,270
1,780
2,410
1,780
1,450
1,670
1,670
1,780
1,290
1,140
1,140
1,140
1,240
1,450
1,900
1,900

July.

1,900
1,670
1,560
1,450
1,450
1,140
1,450
1,450
1,140
1,040
940

1,140
805
990
850
940
760
760
680
530
464
464
403
403
378
378
378
378
378
352
309

Aug.

272
272
272
272
272
272
272
272
272
240
240
240
240
240
240
226
226
200
187
187
187
187
187
187
176
176
187
760

1,140
680
352

Sept.

309
272
256
226
226
212
200
187
187

1,090
3,760
3,210
2,550
7,680
2,700
1,670
1,290
1,190
895

1,140
2,410
2,140
1,780
i,45a
1,560
1,560
2,700
1,670,
1.240
1,090

NOTE. No gage-height record Oct. 28-30,1918, and Feb. 15,1919 (discharge estimated by comparison with 
record of South Fork of Snoqualmie River at North Bend, Wash.); Aug. 14-21, Sept. 16,1919, and Jan. 24 
and Mar. 30,1920 (discharge interpolated). Braced figures show mean discharge for periods included.

Monthly discharge of North Fork ofSkykomish River at Index, Wash., for the years ending
Sept. SO, 1919 and 1920.

[Drainage area, 143 square miles.]

t

Month.

July...............................

September ........................
The year. ...................

1919-20.

May..............................

July..............................

September ........................
The year...... ..............

Discharge in second-feet.

Maximum.

7,620 
2,070 
8,770 
5,880 

884 
1,700 
3,150 
6,960 
3,690 
3,510 

635 
1,370
8,770

884 
15,000 
6,600 
9,470 
2,020 
4,940 
1,560 
3,030 
2,410 
1,900 
1,140 
7,680

15,000

Minimum.

159 
490 
490 
299 
395 
413 
884 

1,170 
1,590 

714 
213 
115
115

115 
365

309 
272 
212 
378 
680 

1,140 
309 
176 
187

Mean.

1,170 
959 

2,020 
1,420 

593 
650 

1,750 
2,550 
2,330 
1,760 

426 
303

1,330

284 
2,230 
1,360 
1,820 

764 
759 
663 

1,360 
1,670 

869 
295 

1,560
1,130

Per
square . 
 mile.

8.18 
6.71 

14.1 
9.93 
4.15 
4.55 

12.2 
- 17.8 

16.3 
12.3 
2.98 
2.12
9.30

1.99 
15.6 
9.51 

12.7 
5.34 
5.31 
4.64 
9.51 

11.7 
6.08
2.08 

10.9
7.90

Run-off.

Inches.

9.43 
7.49 

16.26 
11.45 
4.32 
5.25 

13.61 
20.52 
18.19 
14.18 
3.44 
2.36

126.50

2.29 
17.40 
10.96 
14.64 
5.76 
6.12 
5.18 

10.96 
13.05 
7.01 
2.38 

12.16
107. 91

Acre-feet.

71,900 
57,100 

124.000 
87,300 
32,900 
40,000 

104,000 
157,000 
139,000 
108,000 
26,200 
18,000

965,000

17,500 
133,000 
83,-600 

112,000 
43,900 
46,700 
39,500 
83,600 
99.400 
53,400 
18,100 
92,800

824,000
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SULTAN RIVER NEAR SULTAN, WASH.

LOCATION. In sec. 8, T. 28 N., R. 8 E., at Horseshoe Bend, 4J miles north of Sultan 
and mouth of river, Snohomish County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. August 18, 1911, to September 30, 1920.
GAGE. Stevens continuous water-stage recorder on left bank a quarter of a mile 

above Horseshoe Bend; inspected by employees of city of Everett. Prior t|y 
October 29,1915, Lietz water-stage recorder at Camp Habecker 1^ miles upstreamv-

DISCHARGE MEASUREMENTS. Made from cable at gage or by wading.
CHANNEL AND CONTROL. In canyon; control formed by large rocks, boulders, and 

heavy gravel. Not likely to change except at extremely high stages.
EXTREMES OF DISCHARGE. Maximum stage during year ending September 30, 1919, 

from water-stage recorder, 12.6 feet at 9 a. m. December 4 (discharge, 13,200 
second-feet); minimum stage recorded, 0.52 foot September 26 (discharge, 79 
second-feet).   s

Maximum daily discharge during year ending September 30, 1920, 13,100 
second-feet on November 15 (from curve showing relation between gage heights 
at this station and those at Camp Habecker, 1£ miles upstream); minimum stage 
from recorder, 0. 28 foot on August 24 (discharge, 54 second-feet).

1911-1920: Maximum stage recorded 16.6 feet at about 9 a. m. December 18, 
1917, determined from high-water mark in well (discharge, 20,600 second-feet); 
minimum stage recorded August 24, 1920.

ICE. Stage-discharge relation seldom affected by ice. Water in well freezes during 
very cold weather.

DIVERSIONS. City of Everett diverted about 3 second-feet above station for municipal 
water supply from July 1,1918, to July 1,1919, and about 7J second-feet thereafter 
(estimated at reservoir in Everett by the project engineer),

REGULATION. None.
ACCURACY. Stage-discharge relation changed during high water on December 4, 

1918; not affected by ice. Rating curve used before the change well denned; 
curve used December 4, 1918, to September 30, 1919, fairly well denned below 
1,200 second-feet; revised curve used October 1, 1919, to September 30, 1920, 
well denned. Operation of water-stage recorder very unsatisfactory owing to 
frequent stopping of clock. Daily discharge, except as noted in footnote to table 
of daily discharge-, ascertained by applying to rating table the daily mean gage 
height determined, in a few instances, from one or more staff gage readings,,but 
for the most part from the recorder graph by inspection; for days of considerable 
variation in stage, discharge was determined by averaging results obtained by 
applying mean gage heights for shorter intervals. Records for periods for which 
daily figures are not shown and from October, 1919, to January, 1920, and for 
June and September, 1920, are poor; February to May, 1920, fair; remainder of 
two-year period, good. 

COOPERATION. Gage-height record furnished by city of Everett, Wash.

Discharge measurements of Sultan River near Sultan, Wash., during the years ending
Sept. 30, 1919 and 1920.

Date.

1919. 
Mar. 29 
June 23 
Sept. 15

Made by  

Carson and Paine ...... 
McCombs and Paine. . . 
Carson and Paine. .....

Gage 
height.

Feet. 
2.99 
3.45 
1.20

Dis­ 
charge.

Sec.-ft. 
602 
878 
157

Date.

1920. 
Feb. 26 
May 18 
July 7

o 
Aim 24

Made by-

Carson and Paine ...... 
Kilgore and Paine. ..... 
.....do................. 
.....do.................

 *
Feet. 
i:32 
4.32
2.22 
2.29 
.28

Dis­ 
charge.

Sec.-ft. 
169 

1.200 
364 
380 
53.1
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Daily discharge, in second-feet, of Sultan River near Sultan, Wash., for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1..... .........
2..............a..............',.&.. ...........^n

7... ...........
8.. ............
g

10..............

11..... ........
12..............
i Q
14..............
.15..............

16..............
17..............
1 S

19..............
20.....:......-.

21.............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29...........^..
30
31. ............c

1919-20. 
1..............
2..............

4..............
5..............

6..............
7... ............
8..... ........ J
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29....*..........
30..............
31..............

Oct.

85
82
93
97
178

1,070
718

650

532
495
427

396
367
652

1,260
1(,090

889

U,000

1,300
1 44f>

164
146
86
106
112

82
78
57
99

131

218
721
287
203
162

191
192
196
168
108

401
1,100

786
1,000

856

721
198
414
497
742
764

Nov.

1,120
1,300
1,120
1,400
1,120

764
631
478
610

2,710

1,620
960

1,310
1,820
1,600

1,740
889
740
631
570

495
412
354
315
285

277
268
396
367
752

4,000
2,500
955

1,600

700

1,000
700
660

3,570
13,100

4,920
3,000
1,520
2,820
1,970

1,460
1,250
1,190
1,490
1,000

764
532
480
430
430

Dec.

740
3,060
6,920
8,450
2' 750

1,790
1,240
898
771
609

529
652

2,600

500

373
336
268
251
230

214
201
176
139
124

139
139
130
130
130

139
7,460
1,890
1,740
2,540

1,890
1,340
2,190
4,640
2,330

1,430
1,660
1,190
764

1,740
1,130

Jan.

300

224
212
199
195

192
205
224
240
224

242
1,120
6,180
5,290
3,080

1,470
5,780
5,760
2,150

yuu

856
721
532
404
360

309
292
241
222
210

187
214
201
268
721

3,310
3,570
8,980
3,960
1,560

1,030
721
585
480

1,740

880
1,490

11,500
3,310
2,640
1 <Y3f\

Feb.

600

979

1,000

746
548
457

394
352
314
279
352

424
366
380

1,220
880
700
604
549

930
1,220
786
641
532

464
430
388
348
321

289
255
235
216
203

192
186
181
170
164

153
142
140
1^19

Mar.

1.070
1,360
7%
698
645

592
539
486
433
380

510
409
380
366
339

339
874

1.360
952
698

609
609
652
548
474

440
440
474
675

1,650
1,750

126
126
174
224
192

189
235
336
480
388

379
2,640
6,360
2060
1,080

786
585
480
414
430
^567

497
480
641
549

447
404
392
514
604
430

Apr.

1,300
1,330
1,410
2,920
1,670

1,180
925
722
836

11,500
722
630

588
1,990
2,500
2,100
1,880

1,440

1,100

1,120
1,330
1,240
1,300
1,330

370
339
292
585

1,770

832
641
532
447
401

398
532
930
680
567

641
549
464
742
764

622
532
480
464
532

786
1,030
1,190
1,080
832

May.

1,330
1,210
898
722
609

609
746
952

1,010
872

941
1,080
846
914

1,880

1,710
1,330
1,150
1,270
1,360

1,490
1,670
1,150
979

2,500

3,110
3,490
1,880
1,400
1,270
1,030

680
585
532
532
660

1,000
1,430
1,400
1,130
856

680
622
641
622
622

660
1,490
1,430
930
786

832
700
764
660
549

497
604
604
585
604
532

June.

872
942
979

1,090
1,150

952
722
698
796
746

I 700
I

898
822

746

900

872
771
821

846
675
529
457
440

532
622
809
930
832

764
955

lf«00
J,130

955

i,ieo
856
832

1,060
1,160

856
1,000
809
641
641

700
680
497
430
382

385
464
497
585
742

July.

492
568
652
746
722

675
588
568
568
568

568
568
568
568
722

675
492
366
326
352

380
380
352
314
302

251
253
255
246
238
229

641
585
532
464
414

366
382
379
360
318

276
281
304
306
281

265
241
222
201
176

164
149
138
131
122

114
113
112
111
106
101

Aug.

220
211
203
194
192

190
188
187
185
183

181
172
154
136
131

143
147
145
138
130

125
121
115
110
105

106
104
99
100
100
101

97
94
90
88
85

83
84
83
82
81

79
77
75
73
70

69
67
65
63
61

60
58
56
54
55

56
199
464
809
480
207

Sept.

102
91
85
83
103

111
136
122
100
93

1 500"

156

133
122
114
109

' 102

96
90
85
83
81

79
106
105
80
102

140
122
110
108
93

96
84
81
110

1,160

5,340
3,440
2,640
7,620
1,970

1,060
700
585
464
930

1,660
1,560
1,160
980

1,080

1,520
2,190
1,060
700
604

NOTE. Discharge, Nov. 1-2,1919, and for all periods for which daily figures are not given, obtained from 
comparison with records of flow of nearby streams. Discharge Mar. 5-9, June 15, July 9-13, 27 and 29-31, 
Aug. 1-3, 5-10, and 29-31, 1919, and Aug. 18-23,1920, interpolated; Oct. 3, 5,8-12, 16-19,23-26, 28-31, Nov. 
11-16,25-30, Dec. 2-8,11-16,19-25, 27-28, and 30-3r> 1919, and Jan. 1-4, 6-7,11-12,14-18,20-25, May 31, June 
1-6,12-13,17-19, 25-26, 28-29, July 1-6, Aug. 27-31, and Sept. 1-3, 5, 7-12,16-17,19,21-24,26, and 28-30,1920, 
obtained from curves showing relation between gage heights at this gaging station and at a station 1J miles 
upstream maintained by the Sound Power Co. Braced figures show mean discharge for periods included.
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Monthly discharge of Sultan River near Sultan, Wash , fol tht years ending. Sept. SO,
1919 and 1920.

Month.

1918-19. 
October ..................................................

March....................................................

July.....................................................
August.. .................................................

The year ...........................................

1919-20. 
October..................................................

December. ...............................................

February. ...............................................

April .....................................................
May.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

2,710 
8,450
6,180

1,760 
2,920 
3,490

746 
220

8,450

1,100 
13,100 
7,460 

11,500 
1,220 
6,360 
1,770 
1,490 
1,600 

641 
809 

7,620

13,100

Minimum.

82 
268

192 
279 
339 
588 

  609 
440 
229 

99 
79

79

57 
430 
124 
187 
132 
126 
292 
497 
382 
101 
54 
81

54

Mean.

860 
902 

1,830 
1,330 

643 
695 

1,360 
1,340 

811 
469 
149 
156

881

354 
2,000 
1,200 
1,720 

437 
749 
667 
781 
784 
270 
131 

1,310

866

Run-off ia
acre-feet.

52,900 
53,700 

113,000 
81, 800= 
35,700 
42,700 
80,900 
82,400 
48,300 
28,800 
9,160 
9,280

639,000

21,800 
119,000 
73,800 

106,000 
25,100 
46,100 
39,700 
48,000 
46,700 
16,600 
8,060 

78,0t»

629,£00

MIDDLE FORK OF SNOQUALMIE RIVER NEAR NORTH BEND, WASH.

LOCATION. In NE. \ SE. \ sec. 10, T. 23 N., R. 8 E., 1 mile southeast of North Bend, 
King County, and 2f miles above junction with North Fork. .

DRAINAGE AREA. 184 square miles (measured on topographic and county maps).
RECORDS AVAILABLE. August 10, 1907, to February 29, 1908; August 25, 1908, to 

September 30, 1920.'
GAGE. Stevens continuous water-stage recorder on left bank; installed August 7, 

1915; inspected by A. R. Neth, Prior to August 7,1915, various gages at highway 
bridge 2J miles below present site were used.

DISCHARGE MEASUREMENTS. Made by wading or from highway bridge at original 
station.

CHANNEL AND CONTROL. Bed composed of large boulders. Channel slightly curved 
above and below station. Control shifts at extremely high water. Left bank 
high; right bank low and heavily wooded. Stage of zero flow, according to 
measurements made September 11, 1919, gage height -0.7 foot.

EXTREMES OF DISCHARGE. Maximum stage during year ending September 30, 1919, 
from water-stage recorder, 10.1 feet at 6 a. m. December 14 (discharge, 1,3,700 
second-feet); stage may have been higher on January 23 when recorder was not 
operating; minimum stage, from f ecorder, 1.56 feet at 7 p. m. October 2 (discharge, 
189 second-feet).

Maximum stage during year ending September 30, 1920, from water-stage 
recorder, 8.50 feet at 6.30 p. m. November 15 (discharge, 10,300 second-feet); 
minimum stage, from recorder, 1.54 feet at 11 a. m. October 7 (discharge, 184 
second-feet).

1907-1920: Maximum stage, from recorder, 12.2 feet at 10 a. m. December 18, 
1917 (discharge, 18,300 second-feet); discharge may have been greater during 
floods in November, 1909, .and November, 1910; minimum stage from recorder, 
1.50 feet at 1 p. m. September 30, 1915 (discharge, 146 second-feet).
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ICE, Stage-discharge relation not affected by ice.
DIVERSIONS. None. '
REGULATIONS . None.
ACCURACY. Stage-discharge relation changed December 14, 19]$, during high water. 

Rating curves used before and after the change well denned below 7,000 second- 
feet. Water-stage recorder referred to outside gage which was rated because of 
partial clogging of intake to stilling well. Operation of recorder satisfactory 
except as indicated in footnote to daily-discharge table. Daily discharge ascer­ 
tained by applying to rating table the daily mean gage height determined from 
gage-height graph by inspection or, for days of considerable variation in stage, by 
averaging results obtained by applying mean gage heights for shorter intervals. 
Partial clogging of intake pipe caused lag of stage in well behind that in river. 
This caused slight uncertainty in daily records for periods of rapidly changing 
stage but had little or no effect on monthly mean discharge. Records for period 
between high water in December, 1918, and in January, 1919, fair, for remainder, 
of two-year period good.

COOPERATION. Puget Sound Power & Light Co. furnished gage-height record and 
made some discharge measurements.

Discharge measurements of Middle Fork of Snoqualmie River near North Bend, Wash., 
v *, during the years ending Sept. SO, 1919 and 1920.

Date.
,*^-^   
: 1919.
Apr. 22

23
24

Sept. 11
12

Made by  

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet, 
n u
3.57
3.87
1.83
3.90

Dis­ 
charge.

Sec.-ft. 
1,230
1,300
1,660

263
1,660

Date.

1920. 
Feb. 25

25
July 19

20

17

Made by 

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet. 
2.07
2.05
2.50
2.38
3.93
3.16

Dis­ 
charge.

Sec.-ft. 
353
338
587
495

1,750
979

Daily discharge, in -second-feet, of Middle Fork of Snoqualmie River near North Bend, 
Wash., for the years ending Sept. 30, 1919 and 1920.

Day.

1918-19. 
1...... ........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

207
194
221
207
363

559
577
348
273
276

1.460
2,430
1,040

707
554

595
1.340

9743
853
767

727
649

1,070
2,220
1,650

1,130
7,070
6,670
3,940
2 230
i!?oo

Nov.

1,340
1,210
1,170
1,170
1,130

930
831
733
788

2,890

2,060
1,300
1,260
2,080
2,230

2,230
1,540
1,260
1,130
1,050

930
831
754
707
655

619
595

675
662

Dec.

720
4,060
8,390
6,580
3,500

2,300
1,710
1,390
1,210
1,090

1,010
1,230
8,630
9,790
4,250

2,580
1,760
1.380
1,180
1,100

oon
860
Ann
717
658

652
QAft

800
652
623

Jan.

529
4Qn
474
4. eo

41Q

419
OrtQ

379
O7A

365

379*4Q9

410

3,500

i Ann

1,690
1 330
1^120
1,020

890

Feb.

Rnn
727
682
ftdi
617

588
t^TT

564
860
890

800
448

641
611

QAQ

860
741
658

594
552
573
KKO

770

830
800
enn

Mar.

934
2,040
1,280
1,020

920

860
770
712
641
647

770
729
688
647
617

616
871

1,560
1,280
1,020

920
890
910
830
770

735
741
741
892

1,560
1.970

Apr.

1,560
1,620
1,760
2,970
2,020

1,440
1,180

990
955

2,210

1,860
1,330
1,100

990
890

860
1,360
2,270
1,970
1,900

1,690
1 320
l'250
1,560

1,500
1,830
1,830
1 900
2,' 040

May.

2,040
1,970
1,440
1,140
1,020

1,020
1,140
1,380
1,560
1,380

1,240
1,230
1,020
1,020
2,130

2,270
1,690
1,500
1,900
2,270

2,590
3,280
2,340
1,900
2,750

4,700
5,410
3,580
2,660
2,120
1.620

June.

1 300
1,'380
1,690
2,040
2,220

2,040
1,560
1,560
1,620
1,620

1,330
1,230
1,380
1,560
1,560

1,440
1,380
1,660
2,340
2,420

2,200
1,900
1,830
1,620
1,760

1,900
1,500
1,280
1,060

990

July.

1,100
1.230
1 330
1,440
1,560

1,330
1,100
1,060
1,280
1,440

1,330
1,100

990
1,100
1,330

1 280
1,100

890
800
759

770
800
741
664
641

552
501
506
518
512
480

Aug.

480
443
424
429
480

458
458
453
419
401

401
392
370
337
317

341
353
341
325
107

oftq

296
289
263
253

259
253
247
241
236
253

Sept.

266
236
221
216
236

275
307
269
256
241

285
1,460

783
491
396

345
314
299

282

263
241
227
221
221

216
238
238
214
203



PUGET SOUND BASINS. 65

Daily discharge, in second-feet, of Middle Fork of Snoqualmie River near North Bend, 
Wash., for the years ending Sept. SO, 1919 and 1920 Continued.

Day.

1919-20. 
1..............
2..............
3..............
4..... .........
5.. ............

6..............
7..............
8..............
9..............

Iff.... ..........

11..............
12..............
13..............
14..............
18 . . ....

16..............
17..............
18..............
in
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

241
272
247
219
206

ICtfi
188
235
289
236

705
945
629
480
383

333
365
383
333
292

390
1,160

862
629
CA1

439
383
507
890
RQ4.
690

Nov.

4,110
2,820
1,690
2,940
1,690

1,140
l'020

800
707
712

830
682
936

2,660
7 4flfl

6,870
4,470
2,900
3,570
2,340

2 1 Vi

2,120
1,760
1,760
1,280

990
860
800
son
800

Dec.

770
652
588
564
535

485
456
432
407
383

372
361
351
340
329

400
4,500
2,740
1,700
2,300

2,740
2 970
3,080
5,620
3,720

2,200
1,900
1 480
1,180
i onn
l'500

Jan.

1,100
955

  830
755
688

617
558
518
490
458

434
434
439
476

1,100

4,030
6,920
7,240
5,850
3,100

2,020
1 ^Qfi
1,060

920
3,520

2,580
3 <un
6,980
4,160
3,320
2,900

Feb.

1,950
1,440
1,140
1,020

920

1,080
1,420
1,030

890
800

741
688
641
too
570

U1
518
495
485
453

415
392
383
361
345

337
321
303
9Q9

Mar.

296
292
285
317
405

374
329
345
526
518

485
1,170
5,570

'3,250
1,760

i isn
955
830
729
712

782
770
706
741
741

652
728
709
890
955
800

Apr.

694
641
582

1,020
2,610

1,420
1 760
1,060

860
800

770
942

1,310
1,020

890

830
770
694
895
920

830
800
735
708
782

1,060
1,500
l'690
1,500
1,180

May.

1,060
955
890
830
955

1,330
2,470
2,980
2,420
1,830

1,380
1,280
1,330
1,380
1,330

1,440
2,580
1,870
1 44ft
1,280

1,180
990
990
920
830

800
920
990
920
890
800

June.

860
1,130
1.500
1,970
1,760

1,500
1,560
2,200
1,830
1,560

1,900
1,560
1,500
2,100
2,620

1 onn
1,970
1,690
1 440
1,330

1,500
1,690
1,230

990
955

920
955

1,060
1,180
1,380

July.

1,440
1,230
1,100
1,020

955

890
860
860
830
800

735
799
878
735
712

712
658
617
564
501

464
424
410
396
370

349
341
345
353
341
321

Aug.

307
299
289
292
282

282
275
275
272
272

272
269
259
253
247

236
230
224
206
196

201
206
211
214
214

206
229
486
694

1,160
611

Sept.

434
357
317
296
285

282
263
253
269
680

1,980
4,300
2,900
4,200
2,080

1,280
955
818
712
692

1,800
2,420
1,830
1,560
1,380

1,830
2,120
1,500
1,060

890

NOTE. Recorder not operating Jan. 14-26, 1919; discharge estimated by comparison with records of 
flow for stations in Snoqualmie and Skykomish river basins. Recorder not operating Dec. 8-21, 1919; 
discharge determined from readings of staff gage, Dec. 10,15,18, and 21; interpolated, Dec. 8,9, and 11-14; 
and from comparison with records of flow of other streams Dec. 16,17,19, and 20. Braced figures show mean 
discharge for periods included.

Monthly discharge of Middle Fork of Snoqualmie River near North Bend, Wash., for the 
years ending Sept. SO, 1919 and 1920.

[Drainage area, 184 square miles.]

(

Month.

'1918-19.

March..

May..............................

July..............................

Discharge in second-feet.

Maximum.

7,070 
2,890 
9,790

1,180 
2,040 
2,970 
5,410 
2,420 
1,560 

480 
1,460

9,790

Minimum.

194 
595 
617 
365 
401 
616 
860 

1,020 
990 
480 
236 
203

194

Mean.

1,390 
1,180 
2,320 
2,210 

703 
954 

1,590 
2,040 
1,640 

975 
349 
325

1,310

Per 
square 
mile.

7.55 
6.41 

12.6 
12.0 
3.82 
5.18 
8.64 

11.1 
8.91 
5.30 
1.90 
1.77

7.12

Run-off.

Inches.

8.70 
7.15 

14.53 
13.83 
3.98 
5.97 
9.64 

12.80 
9.94 
6.11 
2.19 
1.98

Acre-feet.

85,500 
70,200 

143,000 
136,000 
39,000 
58,700 
94,600 

125,000 
97,600 
60,000 
21,500 
19,300

96.82 I 950,000
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Monthly discharge of Middle Fork of Snogualmie River near North Bend, Wash., for the 
years ending Sept. 30, 1919 and 1920 Continued.

Month.

1919-20.

July..............................

September. . ......................

Discharge in second-feet.

Maximum.

1,160 
7,400 
5,620 
7,240 
1,950 
5,570 
2,610 
2,980 
?,620 
1.440 
1,160 
4,300

7,400

Minimum.

188 
682 
329 
434 
292 
285 
582 
800 
860 
321 
196 
253

188

Mean.

462 
2,120 
1,490 
2.230 

709 
929 

1,040 
1,330 
1,520 

678 
312 

1,320

1,180

Per 
square 
mile.

2.51 
11.5 
8.10 

12.1 
3.85 
5.05 
5.65 
7.23 
8.26 
3.68 
1.70 
7.17

6.41

Run-off.

Inches.

2.89 
12.83 
9.34 

13.95 
4.15 
5.82 
6.30 
8.34 
9.22 
4.24 
1.96 
8.00

87.04

Acre-feet.

28.400 
126,000 
91.600 

137,000 
40,800 
57, 100 
61,900 
81,800 
90,400 
41,700 
19.200 
78,600

854,000

NORTH FORK OF SNOQUALMIE RIVER HEAR NORTH BEND, WASH.

LOCATION. In NE. \ sec. 26, T. 24 N., R. 8 E., at Gabriel ranch, 2 miles above mouth
and 3J miles northeast of North Bend, King County. 

DRAINAGE AREA. About 102 square miles (measured on topographic and county

RECORDS AVAILABLE. July 4, 1907, to September 30, 1920.
GAGE. Friez water-stage recorder installed September 26, 1916, on right bank 

200 yards southeast of ranch house; inspected by A. R. Neth. Previous gages 
as follows: July 21, 1907, to September 2, 1912, vertical staff at highway bridge 
one-eighth mile above mouth; September 2, 1912, to October 22, 1915, Fuller 
water-stage recorder at same site and datum; October 23, 1915, to September 26, 
1916, Friez water-stage recorder at same site and datum.

DISCHARGE MEASUREMENTS. Made by wading or from cable 200 yards above mouth.
CHANNEL AND CONTROL. Bed composed of boulders and gravel; shifting at 

extremely high stages. Right bank not subject to overflow; left bank fairly 
high, not subject to overflow except at extremely high stages. Stage of zero 
flow, according to measurements made September 14,1918, gage height  0.4 foot.

EXTREMES OF DISCHARGE. Maximum mean daily discharge during year ending 
September 30, 1919, estimated at 5,700 second-feet on January 23; minimum 
stage recorded, 1.64 feet September 4 (discharge, 76 second-feet).

Maximum mean daily discharge during year ending September 30, 1920, 
estimated at 4,140 second-feet on November 15; minimum stage recorded, 1.61 
feet August 25 (discharge, 71 second-feet).

1907-1920: Maximum stage, determined by leveling to high-water mark, 
14.5 feet November 18, 1911 (discharge, 11,100 second-feet); water above gage 
November 18, 19, 23, 24, 29, and 30, 1909, and stage may have exceeded that 
reached in 1911. Minimum stage recorded, 1.0 foot September 26-28, 1910 
(discharge, 56 second-feet).

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. None.
REGULATION. None.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined below 

3,000 second-feet. Operation of water-stage recorder excellent except as 
indicated in footnote to daily-discharge table. Daily discharge ascertained
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by applying to rating table the daily mean gage height determined from recorder 
graph by inspection or, for days of considerable variation in stage, by averaging 
results obtained by applying mean gage heights for shorter intervals. Recorder 
referred to the outside gage. Partial clogging of intake pipe caused lag of water 
stage in well behind that an river. This caused slight uncertainty in daily 
records for periods of rapidly changing stage, but had little or no effect on 
monthly determinations. Records good except for periods when no gage-height 
record is available.

COOPERATION. Puget Sound Power & Light Co. furnished gage-height record and 
made some discharge measurements.

Discharge measurements of North Fork of Snoqualmie River near North Bend, Wash., 
during the years ending Sept. 30, 1919 and 1920.

Date.

1919.

13
Dec. 13

Made by  

D. J. F. Calkins. ........
.....do..................
A.R.Neth. ............

Gage 
height.

Feet.
3 QQ

2.88
2.84
2.28

Dis­ 
charge.

Sec.-ft. 
1,010

363
345

Date.

1920. 
Feb. 24

25
July 20
Sept. 17

Made by 

.....do..................

.....do..................

Gage 
height.

Feet. 
2.37
2.36
2.24
3.09

Dis­ 
charge.

Sec.-ft. 
205
201
183
466

Daily discharge, in second-feet, of North Fork of Snoqualmie River near North Bend, 
Wash., for the years ending Sept. SO, 1919 and 19*20.

Day.

1918-19. 
1..............
2..............
3..............
4..............
5..............

6.... ..........
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22......... ....
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

83
81
84
89
129

192
214
170
148
146

1,000
1,430
480
339

' 290

310
778
468
397
345

336
307
365

1,240
1,130

732
3,380
2,980
1,680
1,010
917

Nov.

702
610
702
770
717

564
478
426
483

1,480

1,090
680
835

1,410
1,360

1,260
900
717
610
584

510
443
393
365
345

330
319
349
336'
342

Dec.

358
2,370
4,400
3,400
1,940

1,360
1,050
794
666
552

4.Q4

542

2, 180

666

558

439
401
382

361
365
510
510
408
361

Jan.

339
319
307
296
282

274
263
258
255
252

252
258
255
250
250

643

3,000

1,030
842
732
644
571

Feb.

504
460
426
401
375

355
333
352
819
716

457
408
378
361

667
989
652
528
452

408
382
364
333
361

386
365
358

Mar.

382
857
710
558
504

462
430
401
375
365

401
375
358
342
327

310
379
277
695
552

499

499
457
421

393
393
393
478
912

1.310

Apr.

986
986

1,060
1,720
1,210

906
770
617
597

1,520

1,140
818
673
584
516

488
1,080
1,780
1,460
1,350

1,160
Q1 7
842

1,020
1,080

986
1,070
1,030
1,080
1,090

May.

1,110
1,120
866
708
623

617
680
818
883
786

745
763
637
666

1,320

1,310
1,020

875
1,000
1,080

1,210

1,030
866

1,360

2,170
2,430
1,480
1,160
968
794

June.

677
755
850
942
968

858
688
799
702
755

673
590
637
740
729

  630
577
680
892
834

778
740
755
630
695

717
571
483
420
404

July.

443
468
499
546
552

493
448
434
510
534

483
401
359
390
443

434
365
310
288
277

271
268
260
242
232

204
199
199
195
188
177

Aug.

190
177
172
186
212

188
177
166
157
151

146
142
142
138
132

128
126
120
114
107

104
105
94
89
87

84
83
83
81
80
81

Sept.

83
83
79
76
80

130
153
122
114
111

180
755
358
248
204

177
159
148
142
136

128
122
114
109
104

95
107
114
109
100



68 SURFACE WATER SUPPLY, 19>19> AND 19®), PART XII  A.

Daily discharge, in second-feet, of North Fork of Snoqualmie River near North Bend, 
Wash., for the years ending Sept. SO, 1919 and 1920 Continued. *

Day.

1919-20. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25....... ..L...

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

122
157
142
124
114

109
IfH

131
170
148

344
540

300

224
209

450

310
279
338
490
390
398

Nov.

2,090
1,380

766
1,720
1,090

776
635
528
460
483

558

866
2,210
4,140

2,700
2,170
1,380
1,830
1,220

1,360
1,210

986
1,120

826

637
522
483
473
461

Dec.

417
386
QKK

324
304

9S9

278
263
249
234

216
1QQ
1QQ

700

1,410
1,040
1,360

1,440
1,110
1,660

2,200

925
778

1,260
1,080

Jan.

748
619
KOQ
JCK

4.10

Q7O

349
328

909

276
267
OKQ

270
681

1,930

2,200

1,800

Feb.

1,080
875
710
606

648
895
 KM
501
442

403
375
345
321
304

288
970

270
267
256

240
232
225
215
208

201
197
188
182

Mar.

177
177
173
182
202

1QQ

188
206
304
282

267
CO4.

3,420
1,840
1,020

725
562
470
415
395

446
442
399
399
387

345
335
331
403
465
403

Apr.

364
338
<?n
508

1,490

<U9

748
626
517
470

442
522

1 818
639
562

562
511
465
661
688

557
506
470
451
506

702
986

1,030
960
802

May.

702
639
574
557
626

858
1,410
1 660
1,310
1,030

802
710
755
763
710

770
1,370
1,000

850
802

740
594
594
557
480

456
534

. 568
496
511
475

June.

501
639
866

1,000
908

810
908

1,160
995
850

1.030
858
826

1,090
1,210

951
1,070

875
717
688

732
740
551
475
522

491
511
522
545
600

July.

568
501

dm

371

338
328
314
298
273

251
275
345
2tf7
251

238
220
206
199
193

179
171
162
156
152

148
142
138
132
128
123

Aug.

110

113
110
108
105

101
Ofi

95
95
94

90
86
86
84
82

82
79
79
78
78

76
75
74
73
71

73
80

139
226
427
228

Sept.

177
150
132
121
117

112
110
103
108
448

1,810

[ 1,800
I

653
470
403
342
352

1,010
1,410
1,160

934
740

925
1,010

695
501
424

flow of near-by streams), ^^. *.,., j^cv. * 
show mean discharge for periods included,

Monthly discharge of North Fork of Snoqualmie River near North Bend, Wash., for the 
years ending Sept. SO, 1919 and 1920.

[Drainage area, 102 square miles.]

Month. .

1918-19.

April..............................
May.. ............................

July..............................

September. .......................
  

The year. ..................

Discharge in second-feet.

Maximum.

3,380 
1,480

989 
1,310 
1,780 
2.430 

968 
552 
212 
755

       -

Minimum.

81 
319 
358 
250 
333 
277 
488 
617 
401 
177 
80 
76

76

Mean.

685 
670 

1,250 
1,180 

469 
493 

1,020 
1,050 

706 
358 
130 
155

682

Per
square 
mile.

6.72 
6.57 

12.3 
11.6 
4.60 
4.83 

10.0 
10.3 
6.92 
3.51 
1.27 

.1.52

6.69

Run-oft.

Inches.

7.75 
7/33 

14.18 
13.37 
4.79 
5.57 

11.16 
11.87 
7.72 
4.05 
1.46 
1.70

Acre-feet.

42,100 
39,900 
76,900 
72,600 
26,000 
30,300 
60,700 
64,600 
42,000 
22,000 
7,990 
9,220

90.95 | 494,000
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Monthly discharge of North Fork of Snoqualmie River near North Bend, Wash., for the 
years ending Sept. SO, 1919 and 1920 Continued.

Month.

1919-20. 
October. ..........................
N ovember ........................

April..............................
May..............................

July..............................

September ........................

The year. ...................

Discharge in second-feet.

Maximum.

4,140

,1,080 
3,420 
1.490 
1,660 
1,210 

568 
427

Minimum.

104 
452

259 
182 
173 
311 
456 
475 
123 
71 

103

71

Mean.

287 
l,lbO 

882 
1,240 

410 
522 
638 
771 
788 
255 
110 
721

650

Per
square, 
mile.

2.81 
11.6 
8.65 

12.2 
4.02 
5.12 
6.25 
7.56 
7.73 
2. 50 
1.08 
7.07

6.37

Kun-ofl.

Inches.

3.24 
12.94 
9.97 

14.07 
4.34 
5.90 
6.97 
8.72 
8.62 
2.88 
1.24 
7.89

86.78

!

Acre-feet.

17,600 
70,200 
54,200 
76,200 
23,600 
32,100 
38,000 
47,400 
46,900 
15,700 
6,760 

42,900

472,000

SOUTH FORK OF SNOQTTALMIE RIVER AT NORTH BEND, WASH.

LOCATION. In SE. \ sec. 9, T. 23 N., R. 8 E., at Cooper ranch, half a mile south of 
North Bend, King County, and 3J miles, by river, above mouth.

DRAINAGE AREA. 84 square miles (measured on topographic map).
RECORDS AVAILABLE. July 21, 1907, to February 29, 1908, and June 26, 1908, to 

September 30, 1920.
GAGE. Friez water-stage recorder installed October 2, 1916, on left bank at Cooper 

ranch; inspected by A, R. Neth. Previous gages as follows: July 6, 1907, to 
August 31, 1912, vertical staff at Northern Pacific Railway bridge, 2J miles, by 
river, above mouth; September 1, 1912, to October 21, 1915, Fuller water-stage 
recorder at same site and datum; October 22, 1915, to October 1, 1916, Friez 
water-stage recorder at same site and datum.

DISCHARGE MEASUREMENTS. Made by wading or from cable 150 feet below gage.
CHANNEL AND CONTROL. Bed composed of gravel; shifting at extremely high stages.
EXTREMES OF DISCHARGE. Maximum stage during year ending September 30, 

1919, from water-stage recorder, 10.2 feet at 11 a. m. December 14 (discharge, 
4,970 second-feet); stage may have been higher on January 23 when recorder 
was not operating; minimum stage from recorder, 1.64 feet at 10 p. m. October 2 
(discharge, 86 second-feet).

Maximum stage during year ending September 30, 1920, from water-stage 
recorder, 8.5 feet at 7 p. m. November 15 (discharge, 3,570 second-feet); minimum 
stage, from recorder, 1.66 feet from 10 a. m. to 4 p. m. October 7 (discharge, 91 
second-feet).

1907-1920: Maximum stage recorded, "Water over gage," November 3, 4, 19, 
23, and 29, 1909 (gage height and discharge not determined); minimum stage 
recorded, 0.70 foot October 10, 11, 1908 (discharge, 68 second-feet).

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. None.
REGULATION. None,
ACCURACY. Stage-discharge relation changed December 14, 1918, during high water. 

Rating curves well defined. Water-stage recorder was referred to outside gage 
which was rated because of partial clogging of intake to stilling well. Operation 
of recorder excellent except as noted in footnote to tables of daily discharge. 
Daily discharge ascertained by applying to rating table the daily mean gage
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height determined from recorder graph by inspection or, for days of considerable 
variation in stage, by averaging determinations obtained by applying mean gage 
heights for shorter intervals. Partial clogging of intake pipe caused lag of water 
stage in well behind that in river. This caused slight uncertainty in daily 
records for periods of rapidly changing stage, but had little or no effect on monthly 
determinations. Becords for period between high water in December, 1918, 
and in January, 1919, fair, for remainder of the two-year period good. 

COOPERATION. Puget Sound Power & Light Co. furnished gage-height record and 
made some discharge measurements.

Discharge measurements of South Fork of Snoqualmie River at North Bend, Wash., 
during the years ending Sept. SO, 1919 and 1920.

Date.

1919.

23

11

Made by  

.....do.................
D. J. F. Calkins........
.....do.................

Gage 
height.

Feet.
3 *7 ft

1.78
1.81

Dis­ 
charge.

Sec.-ft. 
734
677
107
117

Date.

1920. 
Feb. 26
July 19

21

17

Made by 

.....do.................

.....do.................
R. B. Kilgore. .........
.....do.................

Gage 
height.

Feet.
3 flQ

2.20
2.14
3.68
2.90

Dis­ 
charge.

8ec.-ft. 
439
180
173
710
390

Daily discharge, in second-feet, of South Fork of Snoqualmie River at North Bend, Wish., 
for the years ending Sept. 30, 1919 and 1S20.

Day.

1918-19. 
1. .............

3..............
4..............
5..............

6..............

9..............
10..............

11..............
12..............
13..............
14..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24. .............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

93
90
98
98
117

160
170
133
111
104

200

340
235
196

210
389
339
289
264

252
246
285
564
725

555
1,810

1,270
887
725

Nov.

617
KKK

535
507
499

450
425
396
432
896

Oil

681
617

887

887

596
535
503

407
<iSQ

372

366
Oft O

Q7ft

376
Q7Q

Dec.

1,210
3,540
2.250
1 540

1 nfift
863
748

CEC

617
2,670
4 1 Qf\

2,070

1.220
940
796
706
641

579
con

620

600

559
KKQ

KCQ

eon
eon

492

Jan.

481
466
451
436
4OK

411
400

396
417

403
386
369
QKQ

395
1,630
3,080
2,120

1 060
4,' 000
4,500
2,070
1,390

1.180
990
866

796
750

Feb.

706
684
662
ftflO

641
600

641
662

fico

662
641
620
600

696
819
728
662
620

K7Q

559
eCQ

COA

K7Q

KftQ

eon

520

Mar.

559
776

641
600

CCQ

EOA

491

520
cn/\

466

432

458
fiflft

600
KKQ

cna

520
492
477

458
462
455
409

691
819

Apr.

773
77^

819
1,140
1 040

  788
684
600
^Q

859

890
700
fifiO

600
eon

520
608
890
Otic

874

750
728
7Qfi

842

819
son
940

990

May.

965
866

722
684

706
773
842
819

781
779
706
706
890

1,020
Q1 ̂

01 K.

1,020

1,320

QCC

1,620
1 960

1 240

940

June.

858
866
965

1,060
1,060

1,040
01 P*

890

819
7Cfi

77^

796
7Sfi

750

773
onn

890
830
773

728

7CA

662
620
CCE

520

July.

539
539
539
539
539

500
477
444
458
466

444
4fifi

375
375
07Q

369
339
302

261

253

236

213

OAO

191

186
184
178

Aug.

182
176
171
171

167
1 ^.0

157

148

144
142
141

TOO

130

1OK

121

118
116
114

110

110
111
110
110
110
111

Sept.

113

106
105
111

1Ort

114
111

19O
9Q1

165
141

128

114
110
106

102
100
99
Qf;

93
QQ

99
96
96
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Daily discharge, in second-feet, of South Fork ofSnoqualmie River at North Bend,Wash., 
for the years ending Sept. 30,1919 and 1920 Continued.

Day.

1919-20. 
1..............
2..............
3..............
4.. ............
5..............

6..............
7..............
8..............
9..............

10. .............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20. .............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

108
118
114
104
98

95
92
98
106
102

190
904.

198
159
141

128
141
144
132
125

132

270
215
184

169
156
184
320
261
9*vl

Nov.

1,150
1.120
728
830
706

520
458
393
358
352

386
355
345
462

1,780

2,620
1,680
1,140
1,210
990

796
773
750
654

cnn
440
407
396
389

Dec.

358
323
296
293
288

283
278
269
259
250

243
">Sfi
230
223

1
(450

915
620
662

804
01 A

920
1,690
1,600

O(M

750
684
750
770

Jan.

641
579
520
470
440

411
389
369
355
339

326
320
314
311
369

679
.2,410
2,670
2,770
1,400

990
773
684
641

1,260

1,220
1,050
2,190
1,860
1,440
1,390

Feb.

1,190
1,040
915
866
796

819
940

796
750

728

662
641
620

620
600
579
579
559

520
500
489
470
AKK

440
421
400
375

Mar.

365
355
336
339
342

333
314
311
355
358

345
414

1,700
1,630

866

662
559
489
444
421

421

400
414

386
386
372
407
447
J.OQ

Apr.

407
400
375
514
990

773
662
579
520
477

458

620
559
520

496
458
425
470
520

489
458
429
414
440

620
706
662
600

May.

539
496
466
447
470

559
773

1,020
903
796

662
600
579
579
559

579
814
796
662
620

559
500
496
473
440

.432
462
485
462
447
425

June.

436
500
579
684
641

579
579
684
684
620

620
600
559
620
750

620
620
600
539
500

520
539
470
425
421

403
403
403
414
421

July.

414
382
349

305

287
276
267
258
247

236
233
305
253
228

218
205
196
188
182

173
169
163
163
157

154
148
144
142
139
135

Aug.

133
132
128
126
126

123
121
121
120
116

111
108
105
104
104

102
100
100
99
98

98
96
95
95
95

95
106
125
176
318
192

Sept.

148
130
120
113
111

110
108
108
111

, 154

369
940
706
967
706

481
379
342
305
287

435
684
600
579
520

539
539
489
407
362

NOTE. Recorder not operating Jan. 22.10 a. m. to Jan. 23, midnight, 1919; discharge estimated by com­ 
parison with record of flow of North Fork of Skykomish River at Index. Recorder not operating Feb. 2, 
Nov. 24, and Dec. 4-18\1919. Discharge Feb. 2, Nov. 24, Dec. 5,6,8, 9, and 11-13,1919, determined by 
interpolation; Dec. 7, 10, 14, and 18, 1919, from readings of staff gage. Braced figures showing mean 
discharge for periods included were estimated by comparison with records of flow of near-by streams.

Monthly discharge of South Fork of Snoqualmie River at North Bend, Wash., for the 
years ending Sept. SO, 1919 and 1920.

[Drainage area, 84 square miles.]

Month.

1918-19.

February .........................

April.............................
May.. ............................

July..............................

Discharge in second-feet.

Maximum.

2,280 
911 

4,180 
4,500 

819 
819 

1,140 
1,960 
1,060 

539 
182 
291

4,500

Minimum.

90 
352 
410 
358 
520 
425 
520 
662 
520 
178 
110 
93

90

Mean.

448 
546 

1,080 
1,070 

633 
544 
792 
979 
816 
350 
136 
122

627

Per 
square 
mile.

5.33 
6.50 

12.9 
12.7 
7.54 
6.48 
9.43 

11.7 
9.71 
4.17 
1.62 
1.45

7.46

Run-off.

Inches.

6.14 
7.25 

14.87 
14.64 
7.85 
7.47 

10.52 
13.49 
10.83 
4.81 
1.87 
1.62

101.36

Acre-feet.

27,500 
32,500 
66,400 
65,800 
35,200 
33,400 
47,100 
60,200 
48,600 
21,500 
8,360 
7,260

454,000



72 SUEFACE WATER SUPPLY, 1919 AND 1920, PART XII  A.

Monthly discharge of South Fork of Snoqualmie River at North Bend, Wash., for the 
years ending Sept. 30, 1919 and 1920 Continued.

Month.

1919-20.

March. ...........................
April... ..........................
May..............................

July..............................

Discharge in second-feet.

Maximum.

320 
2.620 
1.690 
2.770 
1 190 
1,700 

990 
1,020 

750 
414 
318 
967

2,770

Minimum.

92 
345 
223 
311 
375 
311 
375 
425 
403 
135 
95 

108

92

Mean.

164 
775 
580 
954 
666 
498 
535 
584 
548 
227 
122 
395

502

Per
square 
mile.

1.95 
9.23 
6.90 

11.4 
7.93 
5.93 
6.37 
6.95 
6.52 
2.70 
1.45 
4.70

5.98

Run-off.

Inches.

2.25 
10.30 
7.96 

13.14 
8.55 
6.84 
7.11 
8.01 
7.27 
3.11 
1.67 
5.24

81.45

Acre-feet.

10,100 
46,100 
35,700 
58.700 
38,300 
30.600 
31,800 
35,900 
32,600 
14,000 
7,500 

23,500

365,000

STILAGUAMISH RIVER BASIN. 

DEER CREEK AT OSO, WASH.

LOCATION. In sec. 5, T. 32 N., R. 7 W., 1J miles abo've Oso and junction with North 
Fork of Stilaguamish River, Snohomish County.

DRAINAGE AREA. 84 square miles (measured on topographic maps).
RECORDS AVAILABLE. August 11,1917, to September 30, 1920.
GAGE. Stevens continuous water-stage recorder on left bank about 250 feet below 

mouth of 3 mile canyon; inspected by W. A. Palmer and C. G. Bloxham.
DISCHARGE MEASUREMENTS. Made by wading or from highway bridge at Oso.
CHANNEL AND CONTROL. Bed composed of boulders and gravel o/erlying bedrock. 

Banks high. One channel at all stages. Stage of zero flow, according to measure­ 
ments made September 17, 1919, gage height 0.05 foot ± 0.1 foot.

EXTREMES OF DISCHARGE. Maximum stage during year ending September 30, 1919, 
from water-stage recorder, 9.7 feet at 8 a. m. December 4 (discharge, 7,850 second- 
feet); minimum stage, from recorder, 1.08 feet September 29-30 (discharge, 27 
second-feet).

Maximum stage during year ending September 30, 1920, from recorder, 9.9 feet 
at 10 a.m. November 15 (discharge, 8,490 second-feet); minimum stage, from 
recorder, 0.34 foot on August 17 and 23 (discharge, 20 second-feet).

1918-1920: Maximum stage recorded, 10.05 feet December 18, 1917, from 
high-water mark in well (discharge, 9,300 second-feet); minimum stage recorded 
September 29 and 30, 1919.

ICE. Stage-discharge relation affected by ice during severe winters; flow estimated 
from discharge measurements, observer's notes, and weather records.

DIVERSIONS. None.
REGULATION. None.
ACCURACY. Stage-discharge relation changed January 9 and 11, 1919, because of land 

slides; about January 25, November 1 and November 15, 1919, by high water; 
and on September 11, 1919, by drift lodging on control; affected by ice December 

. 8-14, 1919.
Rating curves used to January 9, 1919, and after November 15, 1919, well 

defined below 3,000 second-feet. Rating curve used February 1 to November 14, 
1919, well defined below 2,000 second-feet. Operation of water-stage recorder
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satisfactory except January to April, 1920, when partially clogged intake pipe 
interfered with correct registering of low-water gage heights. Daily discharge, 
except as noted in footnote to table of daily discharge, ascertained by applying 
to rating table the daily mean gage heights determined from recorder graph by 
inspection or, for days of considerable variation in stage, by averaging results 
obtained by applying mean gage heights for shorter intervals. Records January, 
1919, poor; December, 1919, to April, 1920, fair; other periods excellent. 

COOPERATION. Station maintained in cooperation with Western Power Co.

Discharge measurements of Deer Creek at Oso, Wash., during the years ending Sept.
SO, 1919 and 1920.

Date.

1918. 
Oct. 13

1010

16
Feb. 6
Mar. 28

24
Sept. 17
Oct. 24
Nov. 2

Made by  

D. J. F.r,allrins_ __ ._
.....do..................
R. B. Kilgore. .........

.....do..................

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet. 
2.11

7.32
7.27
2 1Q
2.49
3 QK

3.08
2.43
1.21
2.04
3.14

Dis­ 
charge.

Sec.-ft. 
265

250
232
188
270
953
488
252
36.0

134
493

Date.

1920.
Apr. 27

29
May 21

22
July 23

25
Sept. 3

23
27

Made by  

R.B. Kilgore. .........

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet.

2.60
2.61
9 M
2.30

.61

.58
KA

3.78
4.16

Dis­ 
charge.

Sec.-ft.

4O1
4on
450
382
51.1
50.8
43 6

1170
1520

Daily discharge, in second-feet, of Deer Creek at Oso, Wash., for the years ending Sept. SO,
1919 and 1920.

Day.

1918-19. 
1... ...........
2.... ..........
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

37
33
36
42

283

529
226
114
82

326

1,730
683
284
186
144

231
392
269
284
242

198
206
482
930
656

1,050
4,980
2,740
1,210
684
884

Nov.

764
679
865
878
656

446
352
309
430

2,500

1,010
589

1,770
2,070
1,320

1,140
696
537
446
399

348
309
266
237
210

220
220
275
309
751

Dec.

578
1,320.
3,550
5,530
1,600

1,190
702
514
470
377

388
458

4,580
4,030
1,770

854
589
470
399
566

426
328
269
240
218

212
244
778
532
293
215

Jan.

184
178
193
175
161

155
140
133

140

2,400

890

Feb.

286
258
232
223
210

190
171
449

1,790
1,020

638
454
386
357
460

1,760
1,040
528
398
315

267
240
223
190
249

308
258
261

Mar.

353
1,140
608
538
405

329
292
252
223
218

246
215
208
223
226

237
917

1,050
548
402

346
336
357
312
267

243
240
277
404
902

1,010

Apr.

689
800
831

2,500
1,050

743
589
454
603

2,370

1,080
668
506
405
350

329
946

1,300
1,020
1,000

664
547
551
716
772

689
737
664
689
689

May.

772
633
467
383
339

364
446
566
589
467

819
732
533
518
921

953
772
589
743
716

855
864
589
515

2,220

1,350
1,080
743
614
497
398

June.

379
438
425
484
502

398
315
332
383
463

361
325
368
497
417

339
308
346
434
405

361
326
305
256
273

279
240
205
174
161

July.

165
174
178
190
208

369
210
172
174
174

159
133
122
123
130

122
105
92
85
81

80
78
74
71
69

66
62
59
58
55
54

Aug.

62
57
54
52
52

50
48
47
45
44

42
41
43
44
41

40
38
37
37
35

34
34
34
33
33

32
33
33
32
32
32

Sept.

32
32
31
30
40

50
41
38
37
36

115
554
108
63
48

41
37
36
36
35

33
31
31
31
30

29
29
28
27
34



74 STJKFACE WATER SUPPLY, 1919 AND 1920, PART XII  A.

Daily discharge, in second-feet, of Deer Creek at Oso, Wash., for the years ending Sept. 30,
1919 and 1920 Continued.

Day.

1919-20. 
1... ...........

 2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

158
96
56
44
39

37
34
44
59
76

453
183
142
98
72

61
70
65
56
50

352
426
257
132
97

84
70

145
174
122
174

Nov.

1,580
659
343
936
448

305
350
243
239
694

460
229
600

2,290
6,180

3,420
1,820

920
1.240

860

931
665
634
632
401

326
286
271
249
242

Dec.

221
165
161
157
153

149
132

80

163

176
3,550
1,340
1,260
1,780

1,300
1,210
2,400
3,150
1,360

1,060
1,380

735
514
691
496

Jan.

431
366
302
237

140

988

2,610
5,390
5,430
2,580

920

532
298
221
528
626

444
1,670
4,600
1,460
3,000
1,590

Feb.

776
514
437
407
404

601
692
470

404

360
317
273
230
186

177
168
159
150

132
122
113
104
95

86
77
68
59

Mar.

130

302
550
437

433
1,620
4,000
1,270

474
423
401
374
354

410
376
346
391
410

407
427
420
477
893
451

Apr.

410
382
344
486

1,310

519
514
470
433
423

404
559
651
444
390

337
284
230
399
430

410
376
336
326
333

416
522
564
489
^Q1

May.

374
362
323
318
360

490
825
850
639
458

344
308
331
326
338

360
1,700
1,230

474
413

455
371
430
407
349

298
796
508
401
394
333

June.

333
374
438
474
398

574
751
660
447
388

656
423
411
780
730

427
385
323
273
256

249
244
201
207
240

199
190
186
178
180

July.

165
145
129
118
106

96
91
84
80
75

71
84
96
84
75

70
65
62
59
56

55
53
51
50
48

46
46
45
43
42
41

Aug.

41
39
38
37
36

35
35
34
33
32

32
31
30
30
30

29
30
30
31
30

30
30
29
30
30

31
210
154
519
224

91

Sept.

64
52
46
41
40

39
38
37
41

671

3,390
1,730
2,000
4,050
1,270

578
354
433
308
750

2,120
1,780
1,030

598
848

995
1,910

651
394
308

NOTE. Stage-discharge relation uncertain for period Jan. 9-31,1919, because control was covered by land 
slide and partially cleared again by flood before satisfactory rating could be made. Water-stage recorder 
not operating Dec. 3-5,1919, Jan. 1-14, Feb. 11 to Mar. 7, and Apr. 15-18,1920; discharge obtained by com­ 
parison with records of flow of adjacent streams. Braced figures show mean discharge for periods included. 
Daily discharge during period of faulty gage-height record obtained from occasional staff gage readings and 
by interpolation.

Monthly discharge of Deer Creek at Oso, Wash., for the years ending Sept. SO, 1919 and 19%Q.

[Drainage area, 84 square miles.]

Month.

1918-19. 
October. . .........................

February ..........................
March. ............................
April..............................
May...............................
June ..............................
July...............................

Discharge in second-feet.

Maximum.

4,980 
2,500 
5,530

1,790 
1,140 
2,500 
2,220 

502 
369 
62 

554

5,530

Minimum.

33
210 
212

174 
208 
329 
339 
161 
54 
32 
27

27

Mean.

651 
700 

1,090 
850 
470 
430 
832 
711 
350 
126 
41.0 
58.1

526

Per 
square 
mile.

7.75 
8.33 

13.0 
10.1 
5.60 
5.12 
9.90 
8.46 
4.17 
1.50 
.488 
.692

6.26

Run-off.

Inches.

8.94 
9.29 

14. 9& 
11.64 
5.83 
5.90 

11.04 
9.75 
4.65 
1.73 
.56 
.77

$5.09

Acre-feet.

40,000 
41,700 
67,000 
52,300 
26,100 
26,400 
49,500 
43,700 
20,800 
7,750 
2,520 
3,460

381,000
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Monthly discharge of Deer Creek at Oso, Wash., for the years ending Sept. SO, 1919 and
19W -Continued.

Month.

1919-20.

December.................... _ ..
January...... ... ...

March ..
April..............................
Mav

July...............................

September........................

Tho treat '.. .'

Discharge is sacond-fett.

Maximum.

453 
6,180 
3,550 
5.430

778 
4,000
1,310 
1700 

780 
165 
519 

4,060

6,180

MjnfmWi.

34 
229

69

230 
298 
178 
41 
29 
87

29

Mean.

127 
982 
783 

1,1% 
281 
555 
453 
502 
386 
75.2 
65.8 

886

520

Per 
square 
mile.

1.51 
1L7 
9.32 

13.7 
3.35 
6.61 
5.39 
5.98 
4.60 
.895 
.783 

10.5

0.10

Ban-off. '

Indies.

L74 
13.06 
10.74 
15.79 
3.61 
7.62 
6.01 
6.89 
5.13 
1.03 
.90 

11.71

8422

Acre-feet.

7,810 
58,400 
48,108 
TO) 700 
16,200 
341100
27; 00*
30,900 
23,000 
4.620 
4030 

52,790

378,000

SKAOIT BIVEB BASIN* 

SKAG1T B1VEE BBLOW RUBY OB£XK, NEAR MABBLEMOtJMT, WASH.

LOCATION. Three-fourths mile below Ruby Creek, 5 miles above Reflector Bar, and 
23 miles (28 miles by trail) northeast of Marblemount, in Whatcom County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE -. June 1, 1919, to September 30, 1920.
GAGE. Stevena continuous water-stage recorder on right bank three-fourths mile 

below Ruby Creek, installed June 9, 1919; inspected by F. B. Davis and em­ 
ployees of city of Seattle.

DISCHARGE MEASUREMENTS. Made from cable 4Q feet below gage, ,^
CHANNEL AND CONTROL. Control is at head of rapids about 125 feet below gage; 

composed of boulders and perhaps some bedrock and gravel; may shift during 
floods. Banks high and wooded, not subject to overflow. One channel at all 
stages.

EXTREMES OF DISCHARGE. Maximum stage during period of record, from water- 
stage recorder, 10.0 feet at 4 a. m» June 20, 1919 (discharge, 15,300 second-feet) j 
minimum stage, from recorder, 3.30 feet at 10 p. m. November 11,1919 (discharge, 

  555 second-feet).
ICE. Stage-discharge relation affected by ice. , Flow estimated from study of weath­ 

er records obtained at Davis ranch, observer's notes, and records of flow of near­ 
by streams.

DIVERSIONS. None, .
REGULATION. None.
ACCURACY. Stage-discharge relation permanent; affected by ice December 5-18, 

1919. Operation of water-stage recorder satisfactory except as shown in foot­ 
note to table of daily discharge. Daily discharge ascertained by applying to 
rating table mean daily gage heightj determined from recorder graph by inspec­ 
tion or, for days when there was considerable variation in stage, by averaging 
results obtained by applying to rating table mean gage heights for shorter inter­ 
vals. Records excellent.

COOPERATION. Station maintained in cooperation with city of Seattle.
104341 23 WSP 512  6
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Discharge measurements of Skagit River below Ruby, Creek near Marblemount, Wash±y 
during the period Dec. 12, 1918, to Sept. SO,

Date.

1918.
T)or» 19

14
1919. 

May 7
June 13 

, 14

Made by  

.....do..................

.....do..................
McCombs and Hunt.... 
.....do..................

height.

Feet.

6 Q1

6.97
7.88 
7.98

Dis- 
eharge.

Sec.-ft. 
9 ftAfi
5 OCA

5,960
7,790 
8,100

Date.

1919. 
Aug. 27

1920. 
Mar. 28
July 12 

15

Made by  

McCombs and Moore. . . 
.....do..................

Gage 
height.

Feet.
A. OR
3.80

4.26
7.71
7 40

Dis­ 
charge.

Sec.-ft. 
1,970

845

1,230
7,250 
6,520

Daily discharge, in second-feet, of Skagit River below Ruby Greek, near MarbUmountt 
Wash., for the years ending Sept. SO, 1919 and 19%0.

r Day.

1919. 
1... ....... ..v..

:3, ...............
3...............
4...............
5...............

6...............
7...............
8...............
9...............

10.......:.......

11........:.....,
12...............
13...............
14...............
15...............

June.

9,100

9,200
8,600

7,770
7,260
7,510
8,040
8,320

July.

8 fUA
8,600
9,550

10,200
11,000

9 Q(Y)
8 qo/\
7,770
8 320
O OAA

S Qflft
9,200
8,040
8 OOA

9,550

Aug.

4,430
4,160
3,980
4,250
4,070

3,720
3 640
3*660
3,320
3,240

3,320
3,320
3,020
2,720
2 79ft

Sept.

1,910
],730
1,620
lj.620
1,560

1 500
1,'620
1 Jen

I cnft
* 1 450

1,630
2,570
2,030
1,910
i 790'

Day. '

1919. 
16...............
17...............
18...............
18...............
20...............

21...............
22. ..............
23...............
24...............
25............;..

26...............
27...............
28....;.......;.;.
OQ
of)

31...............

June.

8,320
8,600
9,550

13,000
14,400

12,600
11,800
11.800
11,800
11,800

12,200
11,800
11,000
9,550
8,320

July.

10,200
8,320
6,750

.6,260
6,260

6,260
6,260
5,900
5,340
5,340

4,520
4,250
4,340
4,340
4,340
4,340

Aug.

2,940
3,170
3,170
3,020
2,870

2,870

U,300

I

2,100
2,030
1,850
1,850
1 850
2.160

Sept.

1,670
J,620
1,560
1,500
1,450

1,300
1,250
1,300
1,300
1,300

1,200
1,090

998
Qfift
945

Day.

1919-20, 
1..............
2..............
3..............
4. ...............
5..............

6..............
7..............
-8....... .......
9..............
10..............

11..............
12..............
13..............
14...............
1^.. ............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

930
oni
852
826
832

845
859
873
819
786

793
859
873
819
786

768
756
738
726
714

762
812
774
726
696

696
672
678
672
660
654

Nov.

714
714
fiRd.
690
660

649
fiAA

616
610
616

590
570
610
644

a fiitn

4,820
5,340
4,430
3,980
3,240

2,940
3,400
4 430
4*430
3*. 640

2,800
2,500
2,360
2,220
2,030

Dec.

1,850*
1,620
1,400
1,400

1,200

1,100

1,790
2,330

3,320
3,240
3,980
5,070
4,920

4,250
3,980
3,720
3,320
3,020
2,640

Jan.

2,430
2,220
2,030
1,910
1,790

1,670

1,500
1 400
1*350

1,350
1,300
1,250
1,200
1,250

1,350
2,260
3,900
3,810
3,020

2,500
2,100
1,850
1,850
i 7qn

1,670
1,670
3,590
4,620
4,720
4,250

Feb.

3,810
3,560
3, 170
2,870
2 79fl

3,100
3 4/Tfl

3,170
2 cy.n
2 ftifi

2,500
2,360
2,220
2,100
2,030

1,910
1,,850
i 7on
1,730
1,670

1,620
1,500
1 450
1*400
1*400

1,350
1,300
1,250
1,250

Mar.

1,200
1,160
1,160
1,130
1,120

1,090
1,060
1,070
1,110
1,070

1,040
1,070
1,750
1,910
1,670

1,500
1,400
1,350
1,300
1,300

1,350
1,360
1,350
1,350
1,350

1,300
1,250
1,200
1,200
1,200
1,160

Apr.

1,130
1,120
1,060
1,040
1 060

1,020
1,020

990
982

1,100

1,160
1,160
1,250
1,250

1,250
1,200
1,200
1,200
1,250

1,500
2,160
2,870
3,020
2,940

May.

2,720
2,640
2,640
2,,800
3,020

3,560
4,860
6,500
7 nnn
7,000

6,500
6,260
6,260
6,260
6,260

6,500
7,510
7*250
6,020
5,560

5,020
4,520
4,180
3,810
3,640

3,560
3 ERA

3,480
3,320
3,170
3,100

June.

3,170
3,640
4,720
6,260
7,250

7,250
7,000
7,510
7,000
6,750

6,500
6,500
6,500
7,770
8,900

8,900
8,900
8,600
8,040
7,770

8,320
9,550
8,320
7,000
6,020

5,670
6,020
7,510
9,550

11,000

July.

11,800
11,400
10,600
9,900
8,900

7,760
7,760
8,030
8,030
8,030

7,760
6,970
6,450
6,450
6,450

6,450
6,190
6,060
5,940
5,470

4,830
4,340
3,980
3,890
3,480

3,320
3,320
3,400
3,640
3,560
3,180

Aug.

2,950
2,880
2,810
2,670
2,740

2,880
2,880
2,880
2,880
2*880

2,740
2,600
2,670
2,600
2,460

2,320
2,140
1 780
1,670
1,670

1,840
1,900
1,900
1,780
1,620

1,500
1,720
1 840
1,560
1,500
1,350

Sept,

1,300
1,250
1,350
1,300
1,300

1,200
1,200
1,160

*. 1, 160
1,160

2,140
4,080
2,880
3,480
3,020

3,020
2,600
2,530
2,260
2,140

2,670
2,530
2,200
2,080
2,020

1,900
2,020
1,960
1,840
1,840

NOTE. No gage-height record June 1-8, and Aug. 22-25,1919, and Apr. 10-16,1920; discharge estimated 
by comparison with records of flow of Skagit River at Kofloctor Bar; braced figures show mean discharge 
for periods included.



MJGET BASINS.

Monthly discharge of Skagit^Miver below JRw% Creek, near Marblemount, JFoak, /of 
the years ending Sept. SO, 1919 and 1980.

Month.

1919. 
June. ....................................................
July................................................;....;

The period.........................................
1919-20. 

O ctober ................... r ..........................^...
November. ..............................................

January. ................................................
February ................................................
March....................................................
April.....................................................
May......................................................
June .....................................................
July......................................................
August ...................................................
September ...............................................

Discharge in second-feet.

Maximum.

14,400 
11,000 
4,430 
2,570

'*

930 
5,340 
5,070
4,720 
3,810 
1,910 
3,020 
7,510 

11,000 
11,800 
2,950 
4,080

. 11,800

MM'""*"'"',

7,250 
4,250 
1,850 

945

654 
570

1,200 
1,250 
1,040 

982 
2,640 
3,170 
3,180 
1,350 
1,160

570

Mean.

9,870 
7,380 
2,990 
1,510

779 
2.140 
2,190 
2,230 
2,210 
1,270 
1,350 
4,790 
7,260 
6,370 
2,250 
2,050

2,910

Run-off In 
acre-feet.

587,000 
454,000 
184,000 
89,800

1,310,000

47,900 
127,000 
135,000 
137,000 
127,000 
78,100 
80,300 

295,000 
432,000 
392,000 
138,000 
122,000

2,110,000

SKAGIT RIVER AT REFLECTOR BAR, NEAR MARBLEMOTTNT, WASH.

LOCATION. In sec. 8, T. 37 N., R. 13 E. (unsurveyed), in Whatcom County, at 
Reflector Bar ranger station, 75 feet below mouth of Canyon Diablo, three- 
fourths mile above Stetattle Creek, 1£ miles below Thunder Creek, and 19 miles 
northeast of Marblemount. " 

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. December 6, 1913, to September 30, 1920. 
GAGE. Stevens continuous water^stage recorder on right bank, 75 feet below mouth 

of Canyon Diablo, installed April 13, 1914; inspected by F. E. Davis and em­ 
ployees of city of Seattle. Prior to April 13, 1914, inclined staff at same site 
but at datum 2 feet higher.

DISCHARGE MEASUREMENTS. Made from cable 50 feet below gage. 
CHANNEL AND CONTROL. Control is section of stream bed from 100 to 600 feet below 

gage. Length and location of control vary with stage. Bed composed of large 
boulders near right bank, gravel in center, and sand and rock near left bank; 
shifts during floods. One channel at all stages. Banks not subject to overflow. 

EXTREMES OF DISCHARGE. Maximum stage during year ending September 30, 1919, 
9.0-feet on May 27, determined from study of probable gage height (discharge, 
24,200 second-feet); minimum stage, from 'water-stage recorder, 1.97 feet at 
5 p. m. March 12 (discharge, 904 second-feet).

Maximum stage during year ending September 30,. 1920, from water-stage 
recorder, 7.0 feet at midnight July 1 (discharge, 15,600 second-feet); minimum 
stage, from recorder, 1.64 feet from 4 p. m. November 11 to 9 p. m. November 12 
(discharge, 665 second-feet). Discharge may have been as low or lower on 
December 12 when stage-discharge relation was affected by ice.

1913-1920: Maximum stage, from recorder, 12.0 feet at 6.30 p. m. December 
29, 1917 (discharge, 37,300 second-feet); minimum stage, recorded on November 
11 and 12, 1919.

A field investigation and office study of flood data in Skagit River basin indicates 
that a great flood occurred some time prior to 1879. High-water marks and other 
evidence seem to prove that the river reached a stage of about 20 feet at Reflector 
Bar (discharge, about 100,000 second-feet). The flood of November 29-30, 1909, 
reached a stage of about 15.0 feet at Reflector Bar (discharge about 58,000 second- 
feet). The flood of November 18-19, 1897, was about the same as the flood of Decem­ 
ber 29-30, 1917. The Spring floods of 1862, 1880, and 1894 probably reached nearly 
to the stage of the floods of 1897 and 1917.
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ICE. Stage-discharge relation affected by ice only during extremely severe winters. 
Flow estimated from observer's notes and weather records obtained at Davis ranch.

DIVERSIONS. None.
REGULATION. None.
ACCURACY. Stage-discharge relation changed at high water on May 27,1919; affected 

by ice December 9-18, 1919. Eating curves well defined. Operation of water- 
stage recorder satisfactory except as shown in footnote to daily-discharge table. 
Gage-height record somewhat uncertain because of conditions which made 
elevation of water surface in stilling well not always true index of elevation of 
water surface in river. Daily discharge ascertained by applying to rating table 
the daily mean gage height determined from recorder graph by inspection. 
Records good.

COOPERATION. Gage-height record and part of discharge measurements furnished 
by city of Seattle.

Discharge measurements of Skagit River at Reflector Bar,, near Marblemount, Wash., 
during the years ending Sept. SO, 1919 and 1920.

Date.

1918. 
Oct. 8

12
13

1919. 
Feb. 28

Made by- Gage 
height.

Feet. 
2.41
4.12
3.50

2.20

Dis­ 
charge.

Sfc.-ft. 
1,400
4 760
3*310

1 1CA

Date.

1919. 
June 12

14

1920. 
Mar. 25
July 9 

ia

Made by 

McCombs and Hunt. . .
.....do.................
G.H.Moore...........

.....do.................
McCombs and Moore... 
.....do.................

Gage

Feet. 
5.18
5.47
2.29

2.55
5.64 
5.18

Dis­ 
charge.

Sec.-ft. 
7.500
9,230
1,270

1,640
9,900 
8,050

Daily discharge, in second-feet, of Skagit River at Reflector Bar, near Marblemownt, 
for the years ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1...........
2...........
3...........
4.. .........
5...........

6............
7...........
8...........
9...........

10...........

11...........
12...........
13...........
14...........
15...........

16....... ....
17...........
18...........
19...........
20...........

21...........
22...........
23...........
24...........
25...........

26...........
27...........
28...........
29...........
30...........
31...........

Oct.

1,970

1,980

1,420
1,290
1,630

6,360
5,790
3,320
2,510
2,060

1,890
1,780
1,650
1,700
1,700

1,690
1,470
1,380
1,340
1,260

1,420
3,650
4, 810
3,650
2,900
3.000

Nov.

2,600
2,360
2,230
2,140
2,020

1,890
1,780
1,680
1,700
2,380

2,420
2,180
2,250
2,800
2,600

2 4QO
2^210
2,060
1,940
1,880

1,780
1 Gf\n

1,510
1,510

1,480
1,440
1,420
1,360
1,430

Dec.

kooo
1
6,730

4,930
4,100
3,650
3,220
2,900

2,.600
2,510
3,540
6,460
5,560

4,570
4,010
3,540
3,220
2,900

2,600
2,380
2 OKA

2,110
2 000

1,970
1,940
1,950
1,890
1,890
1.660

Jan.

1,620
1,600
1 580
l',560
1,530

1,490
1,440
1,430
1,380
1,380

1,360
1,340
1,310
1,270
1,250

1,290
1,970
3,990
3,650
3,110

2,700
3,000
S qort

3,220
2,900

2 800
2*600
2,450
2,360
2,250
2.090

Feb.

1,920
1,810
1 740
l'720
1,630

1,580
1,490
1 480
1*530
i *&n

1 490
1*.440
1 400
1*360
i ^Lin

1 QfiA

1,360
1,310
1,310
1,260

1,250
1,220
1,200
1,110
1,200

i 1W
1,130
1,140

Mar.

1,060
1,070
1,050
1,050
1,020

990
971
961
931
941

971
931
922
941
951

951
1,040
1,260
1,250
1,250

1,240
1,260
1,300
1,360
1,380

1,390
1,430

12,000

Apr.

3,220
3,990
4,340
4,930
5,060

4,690
4,340
3,990
3,990
4,570

4,570
4,340
4,100
3,760
3,540

a 43fl

3,990
5,430
5,560
5,680

5,300
4,930
4,810
5,430
5,810

6,460
7,850
8,750
8,750
8,750

May.

9,060
8,440
7,280
6,600
5,940

5,680
5,940
6,860
7,560
7,560

7 000
6*460
5,940
5,680
6,730

'7,560
7,290
6,860
7,850

10,000

11,300
14,100
IQ I7t\n

12,200
14,200

20,100
24,200
21,100
18,100
14,800
11.800

June.

10,200
10,200
10,600
11,400
13,100

13,100
11,400
10,600
11,000
10,000

9,000
8,220
8,800
9,400
9,600

9 Kfm
10,200
11,400
14,300
17,700

17,300
16,900
ifi flfto
14,300
13,900

14,800
13,900.
12,700
11,000
9,600

July.

9,600
10,600
11,400
12,700
13,100

12,200
9,800
9,200

10,200
11,400

12,200
11,400
10,000
10,200
12,200

13,100
11,400
8,410
7,520
7,690

8,220
8,410
7,860
7,180
7,010

5,900
5,760
5,900
6,050
6,050
6.200

Aug.

6,360
5,900
5,760
5,900
5,610

5,330
5,330
5,200
4,930
4,930

5,200
4,930
4,540
4,060
4,170

4 KAfi

5,060
4,930
4,670
4,420

4,290
3,940
3 4.QO

3,380
3,600

3,600
3,17*
2,860
2,960
3,170
3.710

Sept.

3,060
2,760
2,660
2,460
2,460

2,280
2,460
2,170
2,320
2,240

2,660
3,940
2,960
2,860
2,760

2,760
2,560
2,460
2,560
2,210

1,930
1,880
2,050
2,170
2,150

1,980
1,630
1,390
1,300
1,260
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Daily discharge, in second-feet, of Skagit "River at Reflector Bar, near Marblemount, 
Wash., for the years ending Sept. 30, 1919 and 1920 Continued.

Day.

1919-20. 
1............
2............
$.. ..........
4. ...........
5............
6............
7............
8............
9............

10............
11............
12............
13............
U. ...........
15............
16............
17............
18............
19............
20............
21............
22............
23............
24............
25............
26............
27............
28............
29............
30............
1........ ....

Oct.

1,230
1.170
1,090
1,060
1,100
1,180
1,230
1,330
1,100
1,020
1,060
1,150
1,160
1,080
1,020

990
960
932
894

' 884
1,030
1,050

990
932
866
866
832
841
832
816

Nov.

904
904
841
858
824
798
798
766
758758'

695
665
734
816

4,420
7,180
7,350
5,610
5,060
4,050
3,940
4,540
5,610
5,470
4,420
3,490
3,060
2,960
2,660
2,460

Dec.

2,240
1,950
1,730
1,670
1,640
1,600
1,570
1,400

1,300

2,260
3,940
4,050
3,940
4,800
6,200
6,050
4,830
4,930
4,540
4,050
3,710
3,280

Jan.

2,960
2,760
2,460
2,330
2,210
2,030
1,930
1,840
1,740
1,660
1,600
1,570
1,500
1,480
1,550
1,660
2,960
5,200
4,800
3,820
3,170
2,560
2,300
2,260
2,210
1,990
1,960
4,930
6,050
5,900
5,760

Feb.

5,060
4,420
3,940
3,600
3,380
3,820
4,290
3,940
3,600
3,280
3,060
2,860
2,660
2,560
2,370
2,320
2,240
2,170
2,120
2,030
1,910
1 800
1*740
1,690
1,640
1,590
1,550
1,480
1,460

Mar,

1,440
1,420
1,390
1,390
1,330
1,300
1,290
1,300
1,330
1,330
1,280
1,310
2,170
2,460
2,100
1,900
1,780
1,670
1,600
1,570
1,630
1)660
1,660
1,670
1,640
1,590
1,560
1,500
1,460
1,520
1,500

Apr.

1,420
1,400
1,350
1,340
1,360
1,330
1 330
1,290
1,260
1,260
1,290
1,400
1,480
1,480
1,470
1,470
1,440
1,440
1,530
1,590
1,530

1,480
1,470
1,560
1,820
2,560
3,380
3,490
3,380

May.

3,170
3,060
3,060
3,280
3,490
4,050
5,610
7,690
8,040
8,010
7,180
7,010
7,010
7,180
7,180
7,350
8,800
8,040
7,010
6,200
5,760
5,200
4,800
4,420
4,170
4,050
4,050
4,050
3,820
3,710

June.

3,710
4,170
5,330
7,350
-8,600
8,410
8,220
9,000
8,040
7,690
7,690
7,520
7,520
9,000

10,600
10,600
11,000
10,600
10,000
9,600

10,600
12,200
10,600
8,410
7,180
6,680
7,180
9,200

11,800
13,900

July.

15,200
14,300
13,500
12,700
U,000
9,800
9,800

10,200
10,600
10,600
9,800
9,000
8,220
8,600
8,600
9,000
8,600
8,410
8,120
7,510
6,520
5,900
5,610
5,470'
4,800
4,670
4,930
5,200
5,610
5,330
4,800

Aug.

4,540
4,540
4,290

' 4,170
4,540
4,800
4,800
4,930
4,930
4,930
4,540
4,540
4,540
4,290
4,170
3,940
3,380
2,660
2,560
2,760
3,280
3,490
3,490
3,060
2,560
2,460
2,860
2,860
2,370
2,170
1,980

Sept,

2,030
2,210
2,330
2,300
2,140
1,980
1,910
1,980

1*900
3,760
6,200
4,050
4,930
4,170
4,420
3,820
4,420
3,280
3,170
4,050
3,600
3,170
2,960
2,760
2,560
2,960
2,660
2,660
2,760

NOTE. Water-stage recorder not operating satisfactorily Oct. 2-7, Dec. 1-4, 1918, Mar. 28-31, May 27, 
1919, and July 10, 1920: discharge interpolated or determined from partial gag^height record and study 
of probable gage-height graph. Braced figures show mean discharge for periods included.

Monthly discharge of Skagit River at Reflector Bar, near Marblemount, Wash., for the 
years ending Sept. 30, 1919 and 1920.

Month.

1918-19. 
October. .................................................

February ................................................

July......................................................

The year... ........................................

1919-20.

March....................................................
April.....................................................
May.......................................................

Discharge in second-feet.

Maximum.

6,360 
2,800

3,990 
1,920

8.750 
24,200 
17,700 
13,100 
6,360 
3,Wfl

24,20»

1,330 
7,350 
6,200
6,050 
5,060 
2,460 
3,490 
8,800 

13,900 
15,200 
4,930 
6,200

15,200

Minimum.

1,260 
1,360 
1,660 
1,250 
1.110 
'922 

3,220 
5,680 
4220. 
5.760 
2,860 
1,260

922

807 
  665

1,480 
1,460 
1 280 
1,260 
3,060 
3,710 
4,670 
1,980 
1,880

665

Mean.

2,370 
1,960 
3,330 
2,100 
1,410 
1,220 
5,150 

10,300 
12,000 
9,320 
4,510 
2,340

4,680

1,020 
2,780 
2,690 
2,810 
2,710 
1,570 
1,670 
5,480 
8,750 
8,470 
3,690 
3,100

3,730

Run-oft in
acre-feet.

146,000 
117,000 
205,000 
129,000 
78,300 
75,000 

306,000 
633,000 
714,000 
573,000 
277,000 
139,000

3,390,000

62,700 
165,000 
165,000 
173,000 
156,000 
96,500 
99,400 

337,000 
521,000 
521,000 
227,000 
184,000

2,710,000



80 SURFACE WATER SUPPLY, 1919 AND 1920, PART XII  A, 

SKAGIT KIVEB HEAR MARBLEMOtTHT, WASH.

LOCATION. In SE. J sec. 21, T. 37 N., R. 12 E., in Whatcom County, 1 mile above 
Goodell Creek, 6^ miles below Stetattle Creek, and 16 miles above Marblemount.

DRAINAGE AREA. 1,150 square miles, revised; area in Canada, 390 square miles, 
authority Conservation Commission of Canada; 1 area in United States measured 
on Washington National Forest maps.

RECORDS AVAILABLE. December 21, 1908, to May 23, 1914.
GAGE. Vertical staff gage on right bank.
DISCHARGE MEASUREMENTS. Made from cable at the gage.
CHANNEL AND CONTROL. Bed of stream composed of boulders. Control for low water 

shifted twice during period of record.
EXTREMES OF DISCHARGE. 1909-1914: Maximum stage recorded, 22.0 feet during 

early morning of November 29, 1909, determined from flood marks (discharge 
estimated at 63,500 second-feet); minimum stage recorded 0.8 foot at about 8 
a. m. February 6 and 8, 1913 (discharge, 820 second-feet).

ICE. Stage-discharge relation not affected by ice.
DIVERSION. None.
KEGULATION. None.
ACCURACY. Stage-discharge relation for low water changed during high water on 

November 29, 1909, and June 3, 1913. Rating curves well defined up to 20,000 
second-feet. Gage-height record prior to high water in 1911, good; excellent there­ 
after. Gage read to hundredths twice daily. Daily discharge ascertained by 
applying mean daily gage height to rating table. Records prior.to high water 
in 1911 good except for flood, stages; excellent thereafter except for extremely 
high water.

COOPERATION. Gage-height record and some discharge measurements furnished by 
Skagit Power Co.

Discharge measurements of Skagit River near Marblemount, Wash., during the years
ending Sept. 80, 1909-1914.

Date.

1909. 
June 21o

1912. 
Oct. 236

1913. 
Aug. 15c

Made by 

Stevens and Rogers ....

Parker and Chandler. . .

Aftfff*

Feet. 

7.90

1 44

3.08

Dis­ 
charge.

Sec.Jt.

12, aw

1,170

3,100

Date.

1913. 
Aug. 15«

1914. 
May 6«

14<

Made by 

Parker and Chandler . . .

Parker and Collier ..... 
.....do.................
I. L. Collier. ...........

Gage 
height.

Feet. 
3.08

5.76 
5.71
9.09

Dis­ 
charge.

See.-ft. 
3,050

7,280 
7,300

18,300

« Surface velocities reduced by coefficient 0.85 to obtain mean velocities.
6 Not previously published.
c Velocities corrected for arrangement of meter and sounding weights.
NOTE. These measurements revised since publication in previous water-supply papers.
i White, A. V., Conservation Commission of Canada, Water Powers of British Columbia, p. 483.
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Daily discharge, in second-feet, of Skagit River near Marblemount, Wash., for the period 
Dec. 21, 1908, to May 23, 1914.

Day.

1908-9. 
1........
2........
3........
4........
5........

6........
7........
8........
9........

10........

11........
12........
13........
14........
15........

16........
17........
18........
19........
20........

21........
22........
23........
24........
25........

26........
27........
28........
29........ 
30........ 
31........

1909-10. 
^. ....... 
2........
3........
4........
5........

6........
7........
8........ 
9........

10........

11........
12........
13........
14........
15........

16........
17........ 
18........
19........
20........ 

21........
22........
23........
24........
25........

28........
27........
28........
29........
80........ 
31........

Oct.

........

2,110 
1,910
1,810
1,720
1,910

3,150
2.430
2,110 
3.550
3,410

3.020
2,900
3,150
2,660
2,320

2,010
1,810 
1,720
1.720
1,720 

1,720
1,640
2.010
2,210
1,910

1,810
1,840
1,640
1,720
1,560 
1,720

Nov.

........

1,810 
3,550
5.510
3,830
3,150

2,660
2,430
2,320 
2,210
2,110

1,910
1,910
1,810
1,640
1,560

1,560
1,640
4, no

12,100
7,330 

5.350
$680

21,700
20,400
12,600

8,800
6 750

12,100
40,500
36,700

Dec.

1,640
1,640
1 560
1,560
1,750

i <Mn
2.130
2,320
2.110 
2.110 
1,810

18,400 
12.300
8,790
6,670
5,720

5,020
4,550
4,250 
3,740
3,420

3,120
6,670
5,540
4,550
3,970

3,580
3,270 
2 tun
2,710
2,470 

2,230
9 1WI

1,890
i aon
1,780

1,680
1,580
1,490
1,580
2,000 
2,000

Jan.

1,640
1,720
2,110
1,910
1,720

1,640
1,560
1,560
1 640
l',560

1 Wl

1.560
1,560
1,640
1,720

1,810
1.910
2,110
2,900
4,260

3.280
2,900
2.430
2,210
2,110

2, Old
1,810
1,720
1,640 
1,640 
1,560

1,780 
1,680
1 680
l'580
1,580

1,490
1,490
1 490 
i Aon
1 400

1,400
1,400
1 320
1,320
1,240

1,240
1,240
,i inn

1,320
1,240 

1,320
2,840
3,740
4,860
3,970

3,270
2,980
2, no
2,470
3,270 
3,120

Feb.

1,560
1,640
1,910
1,810
1,810

1,720
1 640
1J640
1,560
1,560

1 490
l'420
1,350
1,350
1,350

1 Wl

1,810
1810
1,810
1,720

1 640
l'560
1 4Qfi
1 4.0ft
1,490

1 490
l'490
1,420

2,710 
2470
2,350
2,110
2,110

2,000
1,890
1,780 
1,780
1,680

1,680
1,580
1,580
1,580
1,490

1,400
1 320 
1,320
1,320
1,320 

1.240
1 320
1,320
1 320
1,320

1,320
1,580
1,580

.......

Mar.

1,490
1,420
1,420
1,420
1,420

1,420
1,350
1,350
1,350
1,290

1,350
1,350
1,490
1,560
1,640

1,720
1,810
1,810
1,810
1,720

1,720
1,640
1,640
1,720
1,910

2,110
2,320
2,430
2,540 
2,660 
3,020

1,680 
2,350
2,980
3,270
3,120

2,590
2,470
2,230 
2,110
2,110

2,230
2,470
2,980
3.740
4,400

5.190
6,090 
6,670
7,270
8,120 

8,790
9,020
8,560
7,690
6,670

5,900
5 360
5,190
4,550
4,400 
4,110

Apr.

3,410
3,150
3,020
2,780
2,660

2,430
2,430
2,320

2,660

2,660
2,900
3,280
3,280
3,280

3,020
2,900
2,780
2,660
2,780

2/780
2,900
3,020
3,280
3,550

3,830
3,830
3,690
3,410
3,280

3,970 
3,740
3,740
3,420
4,250

4,700
4,550
4,400 
4,550
4,400

4,550
4,860
5,020
4,700
4,550

4,700
5,190 
5 720
8,340

10,200 

9,730
9,250
9,490

14,700
19,800

24,400
19 100
14,700
11,500
9,730

May.

3,280
3,830
5,510
7,940
7,130

6,020
5,190
4,870
5,030
4,870

4,560
4,560
5,030
5,850
6,380

6,380
6,560
6,940
7,730
7,330

6,380
6,020
6,380
8,360

10,700

13,500
13,500
12,600
11 200 
9,970 

11,800

9,020 
8,560
8,340
9,020
9,970

12,600
16,200
18,800 
18,800
25,100

23,800
20,700
17,800
15,000
12,300

11,000
11,800 
14,700
14,100
12,100 

11,800
14,700
19,100
21,700
22,700

18,400
14,700
12,100
11,200
10,500 
11,800

June.

20,100
25,100
99 4nn
18,400
15,900

14,100

12,900
14 400
17^200

10 inn
19,800
16,500
14,700
15,900

15,000
14,100
12,900
13,200
12,600

12,300
11,000
9,730
9,030
8,580

9,260
9,970
8,580
8,360 
9,260

15,000 
12,600
10,200
9,730

11,200

12,900
11,800
10,200 
9,970

12,100

19,100
17,200
12,300
11,000
10,700

11,200
9,970 
9,250
8340
8,340 

7,690
6,870
6,470
6,670
7,900

9,250
9,020
8,560
7,900
8,560

July.

9,730
9,490
9*970

11,' 500
9,970

12,600
13,500
11,200
11,200
10,500

10,700
9 9fin
7,940
7,730
8,360

8,150
6,750
6,020
5,510
5,680

5,850
6,940
7,130
6-, 750
6,020

5,510
5,680
5,680
6,020 
6,020 
5,850

 8,560 
8,790
8 70ft

8,560
8,790

8,790
9,020
9,970 

10,200
11,000

12,100
12,300
11,000
9,730
9,250

9,490
9.020 
7,690
7,270
7,480 

8,340
8,120
6,470
5,900
5,720

5,720
5,540
5,640
5,900
5,900 
5,540

Aug.

5,350
4,710
4,710
4,710
4,110

3,830
3,690
3,830
3 oon

3 <J7ft

3,830
3,970
3,970
4,260
4,110

3,550
3,280
3,550
3,970
3,970

3,280
2,900
2,780
2,660
2,430

9,260
4,870
3,690
3,280 
3,150 
3,150

5,190 
4,550
4,550
5,020
4,700

4,860
5,020
6,090 
6,280
5,900

5,540
4,860
4,550
4,400
3,760

3,420
3,520 
3,610
3,970
4,110 

3,740
3,160
2,910
2,470
2,300

2,290
2,080
2020
1,940
1,840 
2,040

Sept.

3,«50
3,830
4,110
4,410
4,410

4,260
3 Aon
3,280
3,020
3,690

2 AAA

2 4SA

2,540
2,320
2,320

2 (MA

2 C.4A

2,010
1,810
2,780

2,320
2,110
2,010
2,110
2,320

2,110
1 810
2,110
3,150 
2,430

2,270 
2,340
2,510
2,450
2,360

2,150
2,150
1,890 
1,720
1,650

1,540
1,480
1,450
1,520
1,650

1,970
2 660 
2 290
2,470
3,050 

3,420
3,320
2,970
2,410.
1,990

1,870
1,660
1.690
2^WO
1,940
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Daily discharge, in second-feet, of Skagit River near Marblemount,Wash.,for the period 
Dec. 21,1908, to May 23, 1914 Continued.

Day.

1910-11. 
1.......
2...:...
3.......
4.......
5.......

6.......
7.......
8.......
9....... 

10.......

11. ......
12.......
13.......
14....... 
15.......

16.......
17.......
18.......
19.......
20.......

21.......

23
24.......
25.......

26.......
27.......
28.......
29.4.....
30.......
31.......

1911-12. 
I.......
2.......
3.......
4....... 
5.......

7 ' ''  
8.......
9.......

10.......

12iC......14..:....
15.......

16.......
17....... 
18....... 
19.......
20.......

21.......
22.......
23....... 
24.......

20.

28v!ll"!
29*,..... 
30.......
31.......

Oct.

5,020
2,910
5,360
3,810
3,960

9,730
11,000
9,490 

11,200 
7,480

5,900 
4,860
4,250
3,940 
4,250

4,650
7,270
5,900
4,550
4,110

3,640
3,320
3,020
6,280

15,300

8,560
6,470
5,540
4,700
4,250
3,970

1,490
1,400
1,320
1,320 
1,240

1,240
1,320
1,400 
1,490
1,400

1,240
1,240
1,400
1,680 
1,580

1,680
1,490 
1,320 
1,240
1,170

1,170
1,100
1,100 

. 1,030
1,030

1,030
970 
970
920
920
920

Nov.

3,930
3,820
3,690
3,360
3,210

4,400
8,560
7,690 
6,280 

12,100

11,200 
8,790
7,070
5 900 
5,190

4,550
4.250
3,970
3,760
5,190

20,100
12,600
9,970
8,120
6,670

5,720
5,190
4,550
4,250
3,970

920
920
970

1,100 
1,030

1,030
1 240
1,240 
1,100

970

880
920
970

1,030 
1,100

1,030
1,680 
3,970 
4,650
4,550

3,910
2,840
2,470 
2,110
2,590

2,840
2,470 
2.110
2,000 
1,890

Dec.

3,760
3,970
3,970
3,900
3,790

3,760
3,760
3,640 
3,560 
3,330

3,060 
2,910
2,790
2,640 
2,640

2,460
2,390
2,270
2,230
2,290

2,300
5,170
2,940
2,840
2,650

2,780
2,690
2,510
2,420
2,430
2,290

2,000
1,890
1,780
1,780 
1,680

1,780
1,680
2,110 
2,230
2,110

2,000
1.890
1,780
1,680 
1,680

1,580
1,490 
1,400 
1,490
1,400

1,320
1,400
1,680 
1,490
1,400

1*320 
1,320
1,240 
1,170
1,170

Jan.

2,110
2,000
2,000
2,000
2,000

2,000
2,350
2,110 
2,230 
2,000

1,780 
1,680
1,580
1 580 
1,680

1,890
1,680
1,680
1,580
1,490

1,490
1,490
1,400
1,400
1,400

1,320
1,320
1,320
1,240
1,240
1,240

1,100
1,030
1,030
1,030 
1,030

1,030
970

1,030 
1,030

970

970
970

1,170
a, 780 
1,780

1,680
1,580 
1,400 
1,320
1,400

1,490
1,490
1,400
1,580
2,230

2,110
2,000
O fitV)

2,470 
3,910
3,270

Feb.

1,240
1,170
1,100
1,100
1,100

1,100
1,100
1,100 
1,100 
1,100

1,100 
1,030
1,030
1,030 
1,030

1,030
970
970
920
970

970
920
920
920
920

920
920
870

2,840
2,590
2,350
2,230 
2,110

2,110
2,110
2,110 
2,350
2,590

2,710
2,590
2,350
2,350 
2,470

2,710
2,710 
2,840 
2,710
2,590

2,350
2,110
2,110 
1,890
1,780

1,680
1,580 
1,490
1,490

.......

Mar.

920
920
920
920
920

970
970

1,030 
1,030 
1,100

1,030 
1,030
1,030
1,030 
1,100

1,240
1,400
1,490
1,680
2,110

2,590
2,840
3,910
4,110
3,910

3,420
3,120
2,840
2,710
2,840
3,270

1,400
1,320
1,240
1,240 
1,240

1,170
1,170
1,170 
1,100
1,100

1,100
1,100
1,030
1,030 
1,100

1,030
1,100 
1.100 

970
920

970
970

1,030 
1,030
1,100

1,240
1,490 
1,680
1,780 
1 880
1,780

Apr.

3,740
3,740
3,580
3,270
2,980

2,840
2,710
2,590 
2,840 
2,980

2,840 
2,710
2,590
2,350 
2,350

2,470
2,470
2,590
2,590
2,590

2,980
3,420
3,970
5,190
6,870

6,470
6,090
5,720
5,720
5,900

2,110
2,470
2,710
2,710 
2,590

2,350
2,350
2,470 
2,710
3,420

3,580
3,420
3,270
3,120 
2,980

2,980
3,120 
3,120 
2,980
2,840

2,710
2,840
.2,980 
2,980

2 QAf\

2,840
2 QATL

3,120 
3,420

May.

6,670
7,900
8,120
8,790
9,970

8,790
7,690
7,070 
6,470 
5,720

5,360 
5,190
5,190
5,020 
5,900

8,560
9,020
8,560
.7,900
7,480

7,900
9,250
8,340
7,480
7,480

7,070
6,870
7,480
8,560

11,200
16,500

3,270
3,120
3.270
3,420 
3,580

3,970
3,970
8,340 

10,200
9,490

9,020
9,970

11,800
15,300 
17,800

14.100
10,700 
9,490 

10,200
13,500

14,700
12,100
9,970 
8,790
9,730

11,800
12,100 
10,200
8,790 
7,900
7,270

June.

20,700
20,400
16,600
12600
9,970

9,250
9,490
9,730 

10,700 
11,600

17,800 
22,400
24,400
24,400 
21,100

18,800'
16,600
14,400
12,100
10,700

10,200
11,200
10,200
9,260
9,250

11,800
13,200
11,200
9,250
8,340

,7,480.
7,690
7,480

,7,900 
9,250

10,200
12,900
14,700 
13,800
12,600

12,900
14,700
12,900
11,000 
8,790

7,480
8,560 
8,790 

13,800
15,300.

15,000
11,200
11,200 
12,600
13,200
1O OftfV

11,800
8 ion
7,070 
6,280

July.

8,560
8,340
8,340
7,900
8,560

10,500
9,970
7,900 
6,870 
6,470

6,470 
6,670
7,900
9,020 

10,500

11,000
11,000
9,730
8,790
8,340

7,480
6,280
6,090
7,070
7,900

7,270
6,280
5,900
6,090
5,900
5,360

6,090
; 7,070

6,470
6,470 
6,470

5,900
5,540
5,190 
5,540
5,720

5,900
5,900
7,070
6,670 
6,470

6,670
6,280 
6,670 
6,670
a OQA

5,720
0,360
5,020
4 7(to :
4^860

4,250
3,910

3*, 910 
3,970
4,550

Aug.

4,860
5,020
5,190
5,360
5,020

5,900
4,700
4,400 
3,970 
3,970

3,910 
3,910
3,580
3,270 
3,120

3,270
3,420
3,740
4,080
3,970

3,120
3,120
3,420
3,270
3,120

2,980
2,980
2,980
2,980
3,580
3,970

4,860
4,250
3,970
3,580 
3,420

3,270
3,420
3,970 
4,250,
3,970

4,110
3,420
3,270
3,680 
4,860

.4,250
«3,420 
3.270 
3 420
3,580

3,970.
3,970
3,970 
4,110
4^250
o *>7fk

2,710 
2,350
2,000
1 0QA

2,000

Sept.

3,970
3,910
4,250
3,910
3,270

3,120
2,980
2,840 
2,590 
2,590

2,690 
3,120
4,700
3,740 
4,700

3,970
3,120
2,710
2,47*
2,350

2,840
2,590
2,230
2,000
1,890

1,780
1,680
1,680
1,580
1 40ft

2,00»
2,000
1,780
1,680 
1,490

1 40ft
1,890
1,898

1^780

2,110
2,110

, 2,.47«
2,230 
1,890

1,680.
.1,780 
1,780. 
1,580
1 40ft.

l'68ftl''4flO

1 9 QA

1,170

1,170-
1,240 
1 240
1,24ft
I QOfk
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Daily discharge, in second-feet, of Skagit River near Marblemount, Wash'., for the period 
Dec. %1 % 1908, to May 23, 1914 Continued.

Day.

1912-13. 
1.......
2.......
3.......
4.......
5.......

6.......
7.......
8.......
9.......

10.......

11.......
19

13.......
14.......
15.......

16.......
17.......
18.......
19.......
20.......

21.......
22.......
23.......
24.......
25.......

26.......
'27.......
28.......
29.......
30.......
31.......

1913-14. 
I.......
2.......
3.......
4.......
5.......

6.......
7.......
8.......
9.......10.......

11....... 
12.......
13.......
14.......
15.......

16.......
17.......
ia
1Q
20.......

21.......
22.......
23.......
24.......
25.......

26.......
27.......
28.,...,..
29.......
30.......
31.......

Oct.

1,400
1,170
1,680
1,680
1,320

1,170
1,100
1,170
1,100
1,030

1,030
970
970
920
970

1.240
2,110
1,580
1 4Qn
1,320

1,240
1,170
1,170
1,100
1,170

1,240
1,170
1,100
1,100
1,100
1,030

1,890
1,990
1,790
1,590
1,500

1,410
1,410
1,320
1,320
1,410

5,720 
5,720
7,070
4,880
4,110

3,410
3,020
9 QnA
3,020
3,020

2,900
2,780
3,020
3,680
3,150
9 onn
2,660
2,430
2,320
2,210
9 91A

Nov.

1,030
i non
1,030
1,030
1,100

1,100
1,170
1,240
1,320
1 94n

1,320
I Aon
3,740
2,710
2,230

1,890
1,890
3,420
5,900
4,400

3,740
3,270
3,120
9 iiin
9 ROA

2,350
9 *Wfi

2,110
2,000
I con

2,210
1,990
1,890
1,890
1,990

2,430
2,210
2,210
2,320
2,430

2,320 
2,100
1,990
i son
i Qon

6,470
4,860
3,820
3,410
2,900

2,660
2,660
o cin

6,090
5,020

4,550
4,250
3,820
3,680
3,410

Dec.
*

1,780
1.780
2>230
2,110
2,000

1,780
1,580
1,680
1,490
I AQfi

1,400
1 400
1^400
1,490
i inn

1,400
i <inn
I ron

i AQA
1 Ml\

1 400
l!320
1 400
lUoo
1,320

1,240
1,400
1,320
1,400
1 400
1,'400

3,150
2,900
2,660
2,540
2,430

2,320
2,320
2,210
2,100
1,990

1,990 
1,990
1,890
1 890
1,890

1 790
1 J 70ft
1 AQA

1,690
1,590

1,500
.1,410
1,410
1,410
1,410

1.320
1,320
1,320
1 240
1*94n
1,240

Jan.

1,320
1 400
1^400
1,320
1,170

1,170
1,170
1,170
1,170
1,100

1,100
1,030
1,030
1,030
1,030

970
970
970
920
O9/1

920
920
920
920

1,170

1,170
1,100
1,030
1,100
1,030
1,030

1,240
1,240
1,240
2,210
6,6,70

18,100
15,300
11,000
7,900
6,090

4,860 
4,400
3,970
^ <un
3,280

3,280
2,900
9 7$m
9 <an
9 dan

2,320
2,210
3,100
1,990
1,990
1 OQA
i son
1 790
1,790,
i 7on
1 '79fl'

Feb.

1,030
1,030
1,030

970
920

820
920
870
920
870

870
870
870
920

1,400

2,470
3,970
3 420
2,710
2,350

2,110
1,890
1 7SA

1,680
1,580

i don
1,400
1,320

1,790
1,590
1,500
1,500
1,410

1,320
1,410
1,410
1,320
1,320

1,320
1,320
1,320
1 240
l'240

1 240
l'240
1 240

  1*240
l'94rt

1,320
1,410
1,410
1,500
1,600

2,210
1 Qon

Mar.

1,320
1,320
1,320
1,240
1,320

1,320
1,490
1,680
1,780
1,890

1,780
1 7av
1,680
1,680
1,580

1,680
1 890
9' finn
i 7sn
1,580

1 490
I'don
1 4Qn
1 400
l'320

1,240
1,240
1 240
1 Jfin
1,400
1,320

2,430
2,540
2.320
2,210
1,990

1,890
1,890
1,890
1,990
1,890

1,890 
1,990
2,430
3,680
3,680

3,680
3,970
4,110
4,110
4,250

4,550
4,550
4,400
5,020
3,970

3,540
3,280
3,020
9 Qftfi

2,780
2,660

Apr.

1,320
1,320
1,320
1,320
1,320

1 iinn
1,400
1,400
1 inn
1,680

2,590
3,970
4,550
4,860
S QftA

4,860
4,700
5,020
6,470
6,870

ft RAA

7,690
6,470>v <un
5,190

5 OAA

5,540
5,020
4 ten

4,250

2,540
2,430
2,660
3,410
4,550

5,190
5,720
6,090
6,470
6,870

7,270 
7,070
7,480
7 690
0 fQfi

7 onn
6,870
6,090
8,560
8,790

7,480
6,670
6,090
5,540,
5,190

5,030
4,860
4.7CO
A Ann

4,550

May.

4,110
8,910
3,740
3,420
3,270

3,580
4,700
T 97ft

11,200
11,200

11,000
10,500
9 O£ft

8,560
T onn

7,270
7,070

7,070
7 orm

8,340
9 O7A

|9 OAA

15,900
16,200

17,500
19,100
16,800
15,600
15,300
18,400

5,900
9,020

11 800
9*970
8,340

7,480
7,270
7,070
7,690
8,120

8,120 
9,020

10,500
15,000
17 200

15,600
13,200
12,100
11,200
11,200

11,500
12,900
14,100

June.

21,1009/1 4nn
25,800
24,100
19,800

17,800
17,800
18 400
18,400
17 9nn

16,500
16,500
ift IAA
15,900
13,500

11,500
in *yvi
10,500
1C QArt

16,500

W dnn
13,500
13(500
12 900
19 3 Aft

11,500
1O OAA

n HAA
12,100
12 300'

........

July.

12,300
10,500
8,790
8,340
9,250

10,700
12,300
1A *Wk

9 O7A

11,200

9 O7A

8,790
7 4sn
6,280
5 QAA

6 Q/\A

6,670
8,790

10,700

11,800
19 (uv\

U KAA

10,700
0 4Qn

a Ton
7 690
7,270
6,090
5,190
6,090

 , ,

Aug.

7,270
7,270
7,070
6,470
6,670

5 QAA

5,190
6,280
5,360
5,190

5,190
5,190
4,110
3,680
3,020
9 fQf\

3,410
3 (\CU\

2,660
O J%AA

2 TflA

3 540
4,.550
4,110
3 Q9A

3,970
3,410
3,410
S AGA

3,820
3,410

.......

Sept.

  9 AAA

2 qort

9 AfiA

14,100
8,340

6,360
4,110
n £QA

3,540
3,020

9 QAft
9 QArt

3 1 eft

2,660
9 ^<>rt

3,020
4,110
8,0202,eea
3 1 KA

3 AOrt

2,430
2 9ifi
2,100

1 OQA

2,100
2 JQA

2 91A
1 oon

.......

Not*. These determinations of discharge supersede those, published in previous water-supply papers- 
Dec. 25-27,1908, gage not read; discharge interpolated.
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Monthly discharge ofSkagit River near Marblemount, Wash., for the period Dec. 21,190S,
to May 23, 1914.

[Drainage area, 1,150 square miles.]

Month.

1908-9.

May..............................

July..............................

September. .......................

The period. .................
1909-10.

April.. ...........................
May..............................

July..............................

The year. ...................
1910-11.

March............................
April.............................
May..............................

July..............................

The year.. ..................
1911-12.

April.............................
May..............................

July..............................

The year.. ..................
1912-13.

April.............................
May..............................

July..............................
August.. .................... £,....

The year.. ..................

Discharge in second-feet. * 

Maximum.

2,320 
4,260 
1,910 
3,020 
3,830 

13,500 
25,100 
13,500 
9,260 
4,410

3,550 
40,500 
18,400 
4,860 
2,710 
9,020 

24,400 
25,100 
19,100 
12,300 
6,280 
3,420

40,500

15,300 
20,100 
3,970 
2,350 
1,240 
4,110 
6,870 

16,500 
24,400 
11,000 
5,900 
4,700

24,400

1,680 
4,550 
2,230 
3,910 
2,840 
1,780 
3,580 

17,800 
15,300 
7,070 
4,860 
2,470

17,800
,_M.I... ,,-, . ,.,.    .     -.1..,.,.

2,110 
5,900 
2,230 
1,400 
3,970 
2,000 
8,560 

19,100 
25,800 
12,600 

, 7,270 
14,100

25,800

Minimum.

1,560 
1,560 
1 350 
1,290 
2320 
3,280 
8,360 
5,510 
2,430 
1,810

1,560 
1,560 
1,490 
1,240 
1 240 
1,680 
3.420 
8,340 
6,470 
5,540 
1,840 
1,450

1,240

2,910 
3,210 
2,170 
1,240 

87O 
920 

2,350 
5,020 
8,340 
5,360 
2,980 
1,490

870

920 
880 

1,170 
970 

1,490 
920 

2,110 
3,120 
6,280 
3,740 
1,890 
1,170

880

920 
1,030 
1,240 

920 
820 

1,240 
1,320 
3,270 

10,500 
5,190 
MOO, 
1,990

820

Mean.

. 1,870 
1,980 
1,590 
1,740 
3,020 
7,270 

14,100 
8,170 
3,960 
2,820

2,150 
7,880 
4,250 
2,050 
1,660 
4,660 
8,080 

14,800 
10,400 
8,270 
3,890 
2,160

5,870

5,950 
6,600 
2,940 
1,690 
1,020 
1,880 
3,640 
7,850 

13,900 
7,890 
3,880 
2,890

5,030

1,250 
1,880 
1,620 
1,560 
2,270 
1,210 
2,890 
9290 

10,900 
5,650 
3,570 
1,680

3,650

1,230 
2,210 
1,530 
1,090 
1,520 
1,520 
4,040 
9,870 

15,900 
8,950 
4.4SQ 
3,430

4,650

Per 
square 
mile.

1.63 
1.72 
1.38 
1.51 
2.63 
6.32 

12.3 
7.10 
3.44 
2.45

1.87 
6.85 
3.70 
1.78 
1.44 
4.05 
7.01 

12.9 
9.04 
7.19 
3.38 
1.88

5.10

5.17 
5.74 
2.56 
1.47 
.887 

1.63 
3.17 
6.83 

12.1 
6.86 
3.37 
2.51

4.37

1.09 
1.63 
1.41 
1.36 
1.97 
1.05 
2.51 
8.08 
9.48 
4.91 
3.10 
1.46

3.17

1.07 
1.92 
1.33 
.948 

1.32 
1,32 
3.51 
8.58 

13.8 
7.78 
3.90 
2.98

4.04

Run-off.

Inches.

0.67 
1.98 
1.44 
1.74 
2.93 
7.29 

13.72 
8.19 
3.97 
2.73

2.16 
7.64 
4.27 
2.05 
1.50 

. 467 
7.82 

1487 
, 10.09 

8.29 
3.90 
2.10

69.36

5.96 
6.40 
2.95 
1.70 
.92 

1.88 
3.54 
7.87 

13.50 
7.91 
3.88 
2.80

59.31

1.26 
1.82 
1.63 
1.57 
2.12 
1.21 
2.80 
9.32 

10.58 
5.66 
3.57 
1.63

43.17

1.23 
2.14 
1.53 
1.09 
1.38 
1.52 
3.92 
9.89 

15.40 
8.97 
4.50 
3.32

54.89

Aere-feet.

40,800 
122,000 
88,300 

107,000 
180,000 
447,000 
839,000 
502,000 
243,000 
168,000

2,740,000

132,000 
469,000 
261,000 
126,000 
92,200 

287,000 
480,000 
910.000 
619,000 
508,000 
239,000 
129,000

4,250,000

366,000 
393,000 
181,000 
104,000 
56,600 

116,000 
217,000 
483,000 
827,000 
485,000 
239,000 
172,000

3,640,000

76,900 
112,000 
99,600 
95,900 

131,000 
74,400 

172,000 
571,000 
649,000 
347,000 
220,000 
100,000

2,650,000

75,600 
132,000 
94,100 
67,000 
84,400 
93,500 

240,000 
607,000 
946,000 
550,000 

  275,000 
204,000

3,370,000
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Monthly discharge ofSkagit River near Marblemount, Wash., for the period Dec. 21,1908, 
to May 23,1914 Continued.

Month.

1913-14. 
October...........................
November. .......................

February .........................

April..............................
May 1-23..... .....................

Discharge in second-feet.

Maximum.

7,070 
6,470 
3,150 

18,100 
2,210 
5,020 
8,790 

17,200

MJ"JTT\HTT>T

1,320 
1,890 
1,240 
1,240 
1,240 
1,890 
2,430 
5,900

Mean.

2,860 
3,070 
1,860 
4,080 
1,430 
3,080 
5,900 

10,600

Per 
square 
mile.

2.49 
2.67 
1.62 
3.55 
1.24 
2.68 
5.13 
9.22

'    - )

Run-Off.

Inches.

2.87 
2.98 
1.87 
4.09 
1.29 
3.09 
5.72 
7.89

Acre-feet.

176,000 
183,000 
114,000 
251,000 

, 79,400 
189,000 
351,000 
484,000

1,830,000

NOTE. Figures in the above tables supersede those published in previous water-supply papers. 

SKAQIT RIVER NEAR SEDRO WOOLLEY, WASH.

LOCATION  In NW. \ sec. 36, T. 35 N., R. 4 E., at Northern Pacific Railway bridge 
three-fourths mile below intake of Beatty 's slough, If miles south of Sedro Wool- 
ley, Skagit County, 21. miles above mouth, and 32 miles below Baker River,

DRAINAGE AREA. 2,930 square miles (measured on General Land Office and British 
Columbia maps).

RECORDS AVAILABLE. May 1, 1908, to September 30, 1919, when station was dis­ 
continued.

GAGE. Chain gage on railway bridge, installed September 27, 1916; read by E. J. 
Woods. Prior to September 27/1916, vertical staff on upstream draw guard of 
railway bridge and temporary vertical staff, installed September 25, 1915, used 
when stage was below 37 feet, on downstream side of group of piles, 50 feet above 
third concrete pier of railway bridge from left bank; at same datunu Zero of 
gage set at elevation of extreme low water in Puget Sound.

DISCHARGE MEASUREMENTS. Made from highway bridge one-third mile above gage. 
Beatty's slough measured from highway bridge.

CHANNEL AND CONTROL. Gravel; shifts at high stages. Banks not subject to over­ 
flow except during floods.

EXTREMES OK niscHARGE. Maximum stage recorded during year ending September 
30, 1919, 46.0 feet at 4 p. m. December 14 (discharge, 65,400 second-feet); mini­ 
mum stage occurred during September, when gage was not read (stage and discharge 
not determined).

1908-3919: Maximum stage determined from high-water marks, 54.9 feet about 
4.30 a. m. December 30,1917 (discharge, 151.000 second-feet); discharge probably 
greater November 30, 1909, when rating curve was not well defined. Minimum 
stage recorded, 32.3 feet September 29-30 and October 10-11, 1915 (discharge, 
2,740 second-feet).

ICE. Stage-discharge relation seldom affected by ice.
DIVERSION. Beatty's slough carries from 1.5 per cent of total flow at low stages to 8 

  ,per cent at high stages. Amount, determined at each visit and added to flow 
measured on main channel. Flow in Beatty's slough is included with the flow 
in the main channel in the records of this station.

REGULATION. None.
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AccuRACY. Stago-discharge relation changed frequently during year. . Rating curve 
used as a standard for computing discharge by sttifting-control method, and as a 
basis for parallel curves is well defined. Gage read to hundredths once daily. 
Practically no diurnal fluctuation. Daily discharge ascertained by applying 
daily gage height to rating table; shifting-control method tised February 8 to March 
23 and June 18 to August 31. Records good up to August 31; mean discharge for 
September fair.

Discharge measurements of Skagit River near Sedro Woulley, Wash., during the year ending
Sept. SO, 1919.

Date.

Oct. 5 
16 

Nov. 26 
Dec. 10 
Feb. 8

Made by  

R.B. Kilgore. .........
.....do.................. 
.....do...................
.....do..................
.....do..................

Gage 
height.

Feet. 
34.45 
34.73 
34.66. 
36.47 
34.55

Dis­ 
charge.

Sec.-ft. 
7,620 
7.800 
7,870 

14,000 
8,570

Date.

Mar. 23 
24 

June 17 
18 

Sept. 19

Made by  

JE. B. Kilgore..........

.....do..................

.....do..................

£&
Feet. 
34.95
38. 63 
38.92 
34.58

Dis­ 
charge.

Sec.-ft. 
9,440

25,500 
26,000 
8,330

Daily discharge, in second-feet, of Skagit River near Sedro Woolley, Wash., for the period
Oct. 1, 1918, to Aug. 31, 1919.

Day.

1. .........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........
10..........

11..........
12..........
13..........
14..........
16.;.,......

16..........
17..........
18..........
19. .........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Oct.

7,970
6,820
6.270
7,100
7,680

19 inn
9,810
7,680
6,270
6,000

13,100
46,700
10,100
11,800
9,490

7,680
9,180
7,970
7,390
8,870

7,680
7,390
6,820
7,680
8,570

7,390
27,006
61,700
37,100
23,100
10 Wft

Nov.

18,200
16,100
14,600
13,800
13,500

11,800
,10,800

9,810
9,490

11,400

21,300
14,200
14,600
20,400
17, 700

17,300
14,600
13,100
11,800
11,100

10,400
9,810
9,180
'8,870
7,970

7,970
7,970
7,680
7,680
7,680

Dec.

9,180
9,810

13,800
58,200
63,100

31,000
23,100
18,600
18,600
14,200

13,500
12.400
17,300
65,400
48,500

30,500
23.600
20,000
17,300
16,100

14,600
13,100
12,100
11,400
10,800

10,400
9,810

10,400
12,800
10,800
10,100

Jan.

9,490
8,870
8,570
8,270
7 070

7,970
7,680
7,680
7,100
7,680

7,100
7,390
7,100
7,100
7,100

7,390
10, 100
34,400
32,206
27,500

18,200
19,000
40,700
35,400
24,000

23,600
20,000
IT; 300
16,500
14,900
13,800

Feb.

12,400
11,400
10,800
10,400
10,100

g 490
9^180
8,570

12,800
15,700

19 snn
11,800
10,800
10,100
9,810

9,810
13,500
11.400
10,100
9,490

9,180
8,870
8,570
7,970
7,680

8,270
7,970
8,270

Mar.

7,970
8,870

10,800
9,4%
9,490

8,870
7,970
7; 970

.7,680
7,390

7,970
7,970
7,680
7,970
7,390

7,680
7,970

11,800
11 400
10^400

9,810
9,490
9,490
9,490
8,870

8,570
8,279
8,270
8,570
9,810

13,800

Apr.

14,600
14,900
16,100
20,800
22,600

17,800
16, £00
14,900
13,500
19,000

21,300
17,300
15,700
14,200
12,800

11,800
11,800
19,000
20,800
20,000

19,500
17,300
15,700
16,100
18,200

18,200
20,000
23,100
24,000
24,500

May.

25,000
25,000
22,200
19,500
17,300

IS, 100
16,100
IT; 800
20,400
21,800

19,500
20000
17,700
15,700
16,900

23,100
22..200
20,000
20; 000
24,500

27,500
36,000
36,600
31,000
29,500

57,500
61,700
64,600
55,400
39,500
32,200

June.

27,500
25,500
26,000
27,500
30,500

32,700
30,500
27,500
27,000
27,000

24,500
22.600
22,600
24,500
25,000

24,600
25,000
26.500
31,000
39,500

41,900
39,500
40,100
36,000
34,400

34.900
36,000
32,700
29,500
28,000

;

July.

25,000
27,000
29,000
32,700
34,900

37,100
31.600
2^000
27,500
32,700

33,800
34,400
29,500
28,500
33,200

39,500
37,100
29,000
24,500
2?, 600

25,000
26,500
25 600
23,100
22,600

20,400
18,200
18,200
19,000-
19,500
18,200

Aug.

19,000
18,200
17,300
16,500
16,900

15,700
15,700
15,700
15,300
15,300

15,700
16,100
14,900
13,800
12,800

13.500
14600
15,300
14,900
13,800

13,500
13,100
12,400
11,100
11,100

11,400
11,100
10,100

  9,490
9,490
9,810

NOTE. Stage-discharge relation changed at high water on Oct. 12,28, Dec. 4,14, and May 27, and changed 
gradually from Fett. 8 to Mar. 28, and June 18 to Aug. 31. Practically in* gage-height record fcr Septem­ 
ber; daily discharge not determined.
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Monthly discharge of Skagit River near Sedro Woolley, Wash., for tite year ending Sept. 30,
1919.

[Drainage area, 2,930 square miles.]

\ 
; Month.

November. .......................
December.........................

April..............................
May...............................
June..............................
July................................

Discharge in second-feet.

Maximum.

61,700 
21,300 
65,400 
40,700 
15,700 
13,800 
24,500 
64,600 
41,900 
39,600 
19,000

65,400

MinmRBQ".'

6,000 
7,680 
9, ISO 
7,100 
7,680 
7,390 

11,800 
16,700 
22,600 
18,200 
9490

Mean.

13,700 
12,400 
21,000 
15,200 
10,800 
9,010 

17,700 
28,100 
29,900 
27,500 
14,000 
7,700

17,300

Per 
square 
mile.

4.68 
4.23 
7.17 
5.19 
3.52 
3.08 
6.04 
9.59 

10.2 
9.39 
4.78 
2.63

5.90

Run-off.

Inches. <

5.40 
4.72 
8.27 
5.98 
3.66 
3.55 
6.74 

11.06 
11.38 
10.83 
5.51 
2.93

80.03

'Acre-feat.,

842,000 
738,000 

1,290,000 
935,000 
572,000 
554,000 

1,050,000 
1,730,000 
1,780,000 
1,690,000 

861,000 
458,000

12,500,000

- ( > NOTE. Mean discharge for September estimated by percentage comparison of now of Skagit River near 
Sedro Woolley with combined flow of Skagit River at Reflector Bar, Sauk River at Darrington, and 
Baker River below Anderson Creek from 1914 to 1919.

RTJBY CREEK WEAR MARBLEMOITNT, WASH.

LOCATION. Half a mile above junction with Skagit River, 23J miles northeast ol 
Marblemount, in Whatcom County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. June 1, 1919, to March 31, 1920, when station waa discon­ 

tinued.
GAGE. Stevens continuous water-stage recorder on right bank half a mile above 

mouth, installed June 15,1919; inspected by employees of city of Seattle.
DISCHARGE MEASUREMENTS. Made from cable a quarter of a mile above gage.
CHANNEL AND CONTROL. Control is at head of rapids below gage. Shifts at high 

water. Bed composed of boulders and coarse gravel. Banks high, not subject 
to overflow. One channel at all stages.

EXTREMES OF DISCHARGE. Maximum stage during period of record, from water- 
stage recorder, 12.9 feet from 10 p. m. June 19 to 1 a. m. June 20,1919 (discharge, 
2,890 second-feet); minimum stage, from recorder, 7.01 feet from 6 to 8 p. m. 
November 8 and at 8 a. m. November 11,1919 (discharge, 72 second-feet). Dis­ 
charge may have been as low or lower on December 12 when stage-discharge 
relation was affected by ice.

ICE. Stage-discharge relation affected by ice. Flow estimated from observer's 
notes, weather records obtained at Davis ranch and by comparison with nearby 
stream.

DIVERSIONS. None. ;
REGULATION. None.
ACCURACY. Stage-discharge relation changed on November 15; affected by ice 

December 15-19. Rating curves fairly well defined. Operation of water-stage 
recorder satisfactory except as noted in footnote to the table of daily discharge- 
Daily discharge ascertained by applying to rating table mean daily gage height 
determined from recorder graph by inspection or, for days when there was con­ 
siderable variation in stage by averaging results obtained by applying to rating 
table mean^ gage heights for shorter periods. Records good except for periods 
when recorder was not operating, for which they are fair.

COOPERATION. Gage-height record and part of discharge measurements furnished by 
city of Seattle.
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Discharge measurements of Ruby Creek near Marblemount, Waah., during the 
ending Sept. SO, 1919 and 1920.

Date.

1918. 
Dec. 16

1919. 
Feb. 20
May 8

Made by  

.....do..................

fiS.

Feet.
0 O7

7 OO

10.68
10.90

Dis­ 
charge.

Sec.-ft. ' 
609

166
1,590
1,610

Date.

A ill* 97

29 
Oct. 7

1920.
Mar. 27
July 13

Made by 

.....do.................. 
G.H.Moore............

McCombs and Moore. . .

h».
Feet. 

8.41
8.20 
7.40

7.84
10.72

Dis­ 
charge.

8ec.-ft. 
394
343 
142

206
1,370

Daily discharge, in second-feet, of Ruby Creek near Marblemount, Wash., for the period 
June 1, 1919, to Mar. 31,

Day.

1........ ...........
2...................
3...................
4...................
6...................

6..............;....
7...................
8...................
9..... ............ .-.-.
10...................

11...................
12...................
13...................
14... ................
15...................

16...................
17...................
18...................
19...................
20...................

21...................
22...................
23...................
24....................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

June.

1,800

1 740

1,800
1,860
1 980
2,470
2,680

2,540
2,470
2,330
2,190
2,280

2,330
2,- 190
2,050
1,800
1,680

July.

1,800
1,920
1 Qfirt

2,120
2,120

1,920
i ftsn
1,680
1 860
1*980

 1,980
1,860
1,740
1,800
i osft

1,980
1,740
1,350
1,290
1,380

1,410
1,410

1,000

Aug.

840

685

727

i 610

KVo

605
644
624
W\7
eon

512
478
i3fl
414
430

430
393
360
354
369
430

Sept.

363
323
Qio

320
326

316
QGO

312
337
<uu.

387
640
446
390
OR/3

352
332
312
307
282

9jtO

234
239
244
239

232
210
189
178
172

Oct.

169
172
1 ^tO

14$
148

148
144
157
142
138

144
157
161
150
140

134
136
132
126
122

136
144
128
113
100

114
96

116
111
105
103

Nov.

140
130
109
113
109

101
101
87

103
100

92
95
95

124
694

955
1,000

748
606
474

457
529
726
646
510

378
372
393
358
324

Dec. *

294
219

170

140

335

358
343
393
587
510

440
440
408
372
346
302

Jan.

289
273
256
248
238

212
212
198
196
185

181
178
168
172
185

198
335
510
408
299

248
176
159
153
157

143
143
505
746
686
646

Feb.

548
457
424
393
378

474
510
440
393

' 366

346
332
313
299
291

286
2S1

  278
268
256

241
229
224
214
214

212
203
189
189

Mar.

187
185
183
176
174

166
168
170
170
161

157
170
361
343
273

243
226
219
212
217

241
243
243
238
226

214
205
201

1 200

NOTE. No gage-height record available June 1-14, July 23 to Aug. 9, Aug. 12-14; Nov. 12-13, 1919. and 
Mar. 29-31,1920; discharge estimated by comparison with record of flow of Skagit River belowRubyCreek. 
No .gage-height record available Dec. 3-14; stage-discharge relation affected by ice Dec. 15-19; discharge 
estimated by comparison with record of Skagit River below Ruby Creek. No gage-height record available 
Jan. 22-28; probable gage-height graph estimated-by comparison with record of Skagit River below Buby 
Creek. Braced figures show mean discharge for periods included.

Monthly discharge of Ruby Creek near Marblemount, Wash., for the period June 1, 1919,
to Mar. 31, 1920.

\
Month.

July......................................................
August................... _ .............................

January. .................................................

March....................................................

The period .........................................

Discharge in second-feet.

Maximum.

2,680 
2,120

640 
172 

1,000 
587 
746

Minimum.

354
172 
96 
87

143 
189 
157

Mean.

1,990 
1,550 

610 
309 
135 
356 
257 
281 
319 
212

Run-off 
in 

acre-feet.

118,000 
95,300 
37,500 
18,400 
8,300 

21,200 
15,800 
17,300 
18,300 
13,000

363,000
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NORTH FORK OF SAUK RIVER NEAR BARLOW PASS, WASH.

LOCATION. In see. 14, T. 30 N., R. 11 E., 500 feet below dam site, 2J miles above junc­ 
tion with South Fork, and 7 miles northeast of Barlow Pass, Snohomish'..County.

DRAINAGE AREA. 76 square miles (measured on topographic maps).
RECORDS AVAILABLE. October 1,1917, to September 30,1920.
GAGE. Stevens continuous recorder installed October 8,1918, on right bank 800'feet 

below dam site; inspected by N. and B. L* Aall. Previous gages ae follows: 
October 1-8, 1917, and January 22 to September 1, 1918, vertical staff ,at site of 
present gage; October 9 to December 29, 1917, Stevens water-stage recorder at 
present site, destroyed by floods and record after December 22, lost. September 
2 to October 6, 1918, vertical staff on left bank, opposite site of present gage. 
All gage-heights referred to same datum.

DISCHARGE MEASUREMENTS. Made from cable one-third mile above gage or by 
wading near cable.

CHANNEL AND CONTROL. Bed composed of gravel and boulders; banks high; one 
channel at all stages. Principal control composed of boulders at head of rapids 
about 50 feet below gage.

EXTREMES OF DISCHARGE. Maximum stage during year ^nding September 30,1919, 
from water-stage recorder, 8.8 feet at 4 a. m. on December 14 (discharge, 2,830 
second-feet); minimum stage from recorder, 1.20 feet at 11 a. m. September 30 
(discharge, 97 second-feet).

Maximum stage during year ending September 30, 1920, from recorder, 9.3 
feet at 6 p. m. November 15 (discharge, 3,190 second-feet); minimum stage, from 
recorder, 1.08 feet at 9 p. m, October 4 (discharge, 85 second-feet). Stage may 
have been lower in December when recorder was not operating and when stage- 
discharge relation may have been affected by ice.

1917-1920: Maximum stage recorded, 14.0 feet (determine*! by leveling to 
high-water mark) on December 29,1917 (discharge, 11,000second-feet); minimum* 
stage recorded, 1.00 foot, probably on October 20, 1917, when recorder clock 
was stopped and stage but not time recorded (discharge, 75 second-feet). Stage 
may have been lower in December, 1919.

ICE. Stage-discharge relation seriously affected by ice.
DIVERSIONS. None.
REGULATION. None. >
ACCURACY. Stage-discharge relation, changed October 11 and December 14, 1918, 

May 27, October 11, and November 15, 1919. Rating curves used prior to De­ 
cember 14,1918, well defined, those used after that date well defined below 1,000 
second-feet; poorly defined above. October 1-6, 1918, staff gage read to hun- 
dredths twice daily. Operation of water-stage recorder satisfactory except as 
noted in footnote to table of daily discharge. Daily discharge ascertained by 
applying daily mean gage height to rating table. Records are good November) 
1918, and January to May 20, 1919; otherwise fair except for periods for which 
discharge was obtained by comparison with records of flow at stations in Sauk 
River basin; records for such periods are poor.

COOPERATION. Station maintained in cooperation with American Nitrogen Products 
Co.

Discharge measurements of North Fork of Sauk River near Barlow Pass, Wash., during 
the years ending'Sept. SO, 1919 and 1920.

Date.

1918. 
Oct. 9
Nov. 23

1919.

20 
Feb. 20

Made by 

Nicolai Aall..... .......

,....do......... .........
.....do.................. 
.....do..................

Gage 
height.

Feet. 
1.72.
2.61

1.77
3.90 
1.84

Dis­ 
charge.

See.-fi. 
141
241

183
562 
186

Date.

1919- .

Oct. 15
1920. 

July 20
20

Made by  -

.....do..................

Gage 
height

Feet. 
2.08
1.39

3.80
3.80

Dis­ 
charge.

Sec.-ft. 
200
128

553
547
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Daily discharge, in second-feet, of North Fork of Sauk. River near Barlow Pass, Wash,, 
for the years ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1. .............
2.. ... . .
3..............
4..............
6.. ............

«......'......,.
1. .... .... .
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16... ...........
17..............
18..............
19..............
20..............

il.... ..........
22..............
23..............
24..............
25..............

» 
26..............
27..............
28..............
29..............
30...............
31..............

' 1919-20. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16...............
17..............
18..............
19...... .......
20.............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

'127

118
147
128
186

354
252
151
144
275

836

500

217

203
IS2
196
225
225

238
1,500
1,480

90S
701
679

126
122
98
89
88

91
90

128
108
107

205
IQO
172
147
132

121
117
108
99
95

140
195
152
132
115

108
98

100
QQ
90
89

Nov.

558
516
496
446
393

363
328
311
302
545

462
381
418
526
466

418
372
336*>ii
294

278
262
240
232
217

210
203
IQfi
182
203

231
306
212
226
212

178
166
1'4(l

136

134

145
406

1,710

2,510
1 840
1^200
1 040

707
752
77 1>
Qj<4

652

  300

Dec.

196
262
651

1,720
965

703
537
466
399
354

328
320
875

2,160
1,130

820
652
549
486
435

396
368
340
322305'

288
288
314
296
264
241

170

1
i 110

100

900

[l.SOO
1

950

861
son

ftOQ

628
538

Jan.

234
226
219
212
205

* 198
192
185
178
172

172
172
166
160
113

338
557

1 fton
767
560

486
859

1,230
aio
652

560
475
425
408
377
349

496
 475
465
465
465

465
465
465
465
465

700

944
CKO

eqo
471
475
A 7 K

475

44K
470

ll,600
|

Feb.

322
305
288
280
256

9!iS
234
234
272

  256

234
219
212
198
198

234
234
212
1 0ft
192

IfiCi

160

160
158
155

650

550

350

296
QQQ

O7O

256
248
241
234
226
*>1Q

01 o
one
1QO

Mar.

155
185
166
160
152

147
143
136
132
132

134
126
124
122
122

123
152
205
198
178

178
178
185
185

178
178
185
212
805
358

192
185
185
tan
185

178
179

192
OJ O

192

178
OQO

595
ARK

358

Qf A

288
ftftA

248
248

OKA

248
241
241
234

91Q
219
OAK

205
219
198

Apr.

386
425
455
608
538

47fi
425
386
396
496

465
415
386
368
ma

331
436

' 605
582
582

19S

486
496
560
560

828
778
Q*»n

862
890

IsK!
186
178

219

1QO

17ft

172
17«

181
205
219
212
*>t*>

«V|<>

205
205
241
941

219
219
O1 *>

219
OJQ

*MW

386
425
jtnft
386

May.

890
805
676
605
549

538
582
676
752
676

676
628
582
605
SfK

833
7KO

729
853

1,010

1,220
1,520
1,340
i tan
1,410

1,980
2,510
i attfi
1.470
1 230

980

368
858
QJO

*S*R

406

Kfl7

700
ooq

805
7KO

676

676
676

' ft*TK

701
1,080

QOQ

77ft

701

666
582
549
Kf\tt

471

455
465
AilR

A9K

415
406

June.

861
861
950

1,070
1,180

1,140
980
950
980
890

805
778
861
890
890

890
920

1,050
1,370
1,570

1,520
1,420
1,340
1,220
1,260

1,340
1 220
1,180
1,010

920

445
480
663
gn«>

861

833
861
oon
833

77ft

752
Ofifl

1,020
1,110

988
1,070

QBI
901
920

i otifk
1,140

SUK

782
701

701
814
QRn

1,160
1,360

July.

980
1,070
1 140
1,300
1 420

1.260
1,040

980
1,100
1,340

1 340
r,260
1 070
1,160
I 400

1,500
1300

980
ftftl
714

676
640
676

. 780

1,360
1,260
l'l80
1 120
1,010

965
QOS

1,010
995
QftS

ftii
*7K*>

714
902
700

770

714
676
628
554

506
455
445
435
QQft

396
406
435
435
406
368

Aug.

500

420

300

358
358
358
840
358

868
afifl
^UUl
OK*

349

340
QQf

J QStl

322
9f\t

280

220

300

Sept.

i

230

300

198
198
178

153
143
147
159
160
147

143
118
105
106

250

192
186
185
185
283

1,000
1 /VQA

oni
1 7df
11 HA

950
" 752

78S

571
667

1,080
906
7=0
ABA

676

640
827
676
Kfi3

571

NOTE. Discharge, Oct. 7,1918, and Jan. 6 and 7,1919, interpolated; Oct. 12-19,1918, July 24 to Sept. 17, 
Nov. 26 to Dec. 24,1919, Jan. 11-18, Jan. 28 to Feb. 17, and Aug. 17 to Sept. 5,1920, estimated by percent­ 
age comparison with records of now of South Fork of Sauk River and Sauk Elver above Whitechiusk River. 
Braced figures show mean discharge for periods included.
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Monthly discharge of North Fork of Sank River near Barlow Pass, Wash., for the years
. SO, 1919 and 1920.

[Drainage area, 76 square miles.]

Month.

1918-19. 
October...........................

January ...

ApriL....... ............ ..........

July..............................

September. .......................

The year. ...................

1919-20. 
October. ..........................

April..............................
May..............................

July..............................

Discharge in second-feet.

Maximum.

1,500 
558 

2,160 
1,230 

322 
358 
890 

2,510 
1,570 
1,500

2,510

205 
2,510

595 
425 

1,080 
1,360 
1,360

1,740

2,510

Minimum.

118 
182 
196 
159 
155 
122 
331 
538 
778

105

105

88 
121

445 
198 
172 
172 
349 
445 
368

185

88

Mean.

438 
349 
562 
406 
230 
171 

' 524 
997 

1.080 
1,010 

403 
212

534

121 
571
565 
698 
391 
244 
234 
594 
882 

-738 
307 
643

499

Per 
square 
mile.

5.76 
4.59 
7.39 
5.34 
2.89 
2.25 
6.89 

13. \ 
14, § 
13.3 
5.30 
2.79

7.03

1.59 
7.51 
7.43 
9.18 
5.14 
3.21 
3. 08 
7.82 

11.6 
  9.7f 

4.04 
8.46

6.57

Run-off.

Inches.

6.64 
5.12 
8.52 
6.16 
3.01 
2.59 
7.69 

15.10 
15.84 
15.33 
6.11 
3.11

95.22

1.83 
8.38 
8.57 

10.58 
5.54 
3.70 
3.44 
9.02 

12.94 
11.20 
4.66 
9.44

Acre-feet,

26,900 
20,800 
34,600 
25,000 
12,200 
10,500 
31,200 
61,300 
64,300 
62,100 
24.800 
12,600

386,000

7,440 
34,000 
34,700 
42,900 
22,500 
15' 000 
13,900 
36,500 
52,500 
45,400 
18,900 
38,300

89. 30 1 362,000

SATJK RIVER ABOVE WHITECHTTCK RIVER, NEAR DARRINGTON, WASH.

LOCATION. In NW. £ sec. 24, T. 31 N., R. 10 E, r half a mile above Whitechuck 
River and 9£ miles southeast of Darrington, Snohomish Gouaty*

DRAINAGE AREA. 152 square .miles (measured on topographic maps).
RECORDS AVAILABLE. August 29 to November 17, 1910 (fragmentary); October 1, 

1917, to September 30, 1920.
GAGE. Stevens continuous water-stage recorder on,right bank; inspected by N. and 

B. L. Aall. Gage used in 1910 was inclined staff on left bank one-eighth mile 
above Whitechuck River.

DISCHARGE MEASUREMENTS. Made by wading or from cable 75 feet below gage.
CHANNEL AND CONTROL. Bed composed of gravel and boulders. .Banks high; not 

subject to overflow. Low-water control about 150 feet below gage.
EXTREMES OF DISCHARGE. Maximum stage during year ending September 30, 1919, 

from water-stage recorder, 7.9 feet at 5 a. m. December 14 (discharge, 8,430 second- 
feet) ; minimum stage, from recorder, 2.19 feet September 30 (discharge, 205 second- 
feet).

Maximum stage during year ending Sepember 30, 1920, from range in stage 
shown by recorder, 9.0 feet on November 15, the date being determined by com­ 
parison with records for other stations (discharge, 10,800 second-feet); minimum 
stage, from recorder, 2.12 feet at 3 a. m. October 7 (discharge, 173 second-feet; 
may have been lower discharge in December when recorder was hot operating and 
stage-discharge relation was affected by ice).

1918-1920: Maximum stage recorded, 13.3 feet at 8 a. m. December 29, 1917 
(discharge, 21,000 second-feet); minimum stage recpMed October 7, 1919. 

104341 23 WSP 512  7
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ICE. Stage-discharge relation affected by ice during severe winters; flow estimated 
from discharge measurements and weather records.

DIVERSIONS. None.
REGULATION. None.
ACCURACY. Stage-discharge relation changed October 11, 1918, and November 15, 

1919, during high water. Rating curves used prior to November 15, 1919, well 
defined between 250 and 4,000 second-feet; curve used November 15, 1919, to 
September 30,1920, fairly well defined between 250 and 600 second-feet and well 
defined between 600 and 4,000 second-feet. Operation of water-stage recorder 
satisfactory except as indicated in footnote to table of daily discharge. Daily 
discharge ascertained by applying to rating table the daily mean gage height 
determined from recorder graph by inspection, or for days of considerable varia­ 
tion in stage, by averaging results obtained by applying mean gage heights for 
shorter intervals. Records excellent except for periods when gage did not operate, 
for which they are poor.

COOPERATION. Station maintained in cooperation with American Nitrogen Products Co.

Discharge measurements ofSauk River above Whitechuck River, near Darrington, Wash.) 
during the years ending Sept. SO, 1919 and 1920.

Date.

1918. 
Oct. 12
Nov. 17
Dec. 5

1919
Feb. 7 
Mar. 26

Made by  

NicolaiAall............
.....do..................

.....do................. 

.....do................. 

.....do.................

Gage 
height.

Feet. 
4.39
3 K£\

4.83

2.75 
2.71
3 00

Dis­ 
charge.

Sec.-ft. 
2,120
1 040
2^780

498 
494 
923

Date.

1919. 
Apr. 26
Sept. 17

1920. 
July 17

17 
21 

Sept. 28

Made by 

NicolaiAaU.. ..........

.....do................. 

.....do.................
H.W.Newton.........

Gage 
height.

Feet. 
3.74
2.59

3 Kf

3.54 
3.17
3 00

Dis­ 
charge.

8ec.-ft. 
1 340'412

1,200
1.250 

869 
1,480

Daily discharge, in second-feet, of Sauk River above Whitechuck River, near Darrington , 
Wash., for the years ending Sept. 30,1919 and 1920.

Day.

1918-19. 
1..............
2..............
3..............
4..............
5..............
6..............
7..............
8..............
9..............

10J... ..........
!!.. .. ........
12..............
13..............
14..............
15..... ...... ...
16.1............
17..............
18..............
19..............
20..............
21..............
22..............
23..............
24..............
25..............
26..............
27..............
28..............
29..............
30..............
31..............

Oct.

296
262
317
270
483
777
621
421
338
483

3,200
2,320
1,020
755
606
606
728
620
560
547
514
476
502
593
653
593

4,540
4,980
3.050
1,920
1.920

Nov.

1,600
1,500
1,350
1,230
1,120
962
861
796
776

1,740
1,580
1,100
912

1,580
1,370
1,280
I flOA

930
846
803
741
687
fiXrt
606
567
554
521
521
488
587

Dec.

587
1,000
2,940
5,700
3,050
1,990
1,520
1,250
1,070
914
846
861

3,410
6,380
3,210
2,060
1,570
1,280
1,090
954
854
771
707
667
613
580
573
fiftl
673
587
534

Jan.

495
470
457
432
420
408
385
374

, 362
362

362
362
351
357
470

2 1QA

3,890
2,580
1,600
1,280
2,860
4,500
2,660
1,920
1,720
1,370
1 140
l'050
930
846

Feb.

776
714
667
ftin
593
 BM

519
540
824
817
700
ftin
593
540
528
673
748
646
600
547
508
476
457
414
AQQ

A£f>

445
ylOQ

Mar.

451
803
680
600
547
508
482
457
426
426
502
457
426
414
414-

403
613
832
794
646

" 583
580
573
545

' 516
dSSt
495
521
606
883

1.110

Apr.

1,060
1.110
1.170
1,720
1,560
1.270
1.060

914
898

1,380
1,390
1.150
979
883

' 1gl9
755

1.040
1,660
i finn
1*580
1,370
1,170
1.130
1,280
1,270
1,350
1,600
1,720
1,780
1,850

May.

2,060
1,720
1,440
1,250
1,080
1,030
1,100
1,350
1,490
1,450
1,380
1,380
1,190
1,170
1,720
1,920
1,600
1,490
1,720
2,130
2,430
3,210
2,730
2,360
2,700
4,410
5,130
4 060
3*210
2,580
2.060

June.

1,660
1,660
1,850
2,130
2,430
2,430
1,990
1,850
1,990
1,780
1,540
1,470
1,660
1,660
1,720
1,660
1,720
1,920
2,730
3,380
3,050
2 810
2,730
2,430
2,580
2,730
2,430
2,200
1,850
1,660

July.

1,780
1,990
2,280
2,660
2,810
2.580
2,060
1,850
2,200
2,730
2,730
2,430
2,060
2,280
2,890
3,050
2,500
1,780
1,590
1,660
1,780
1,850
1,720
^500
1,500
1,220
1 080
1,130
1.180
1,190
1.090

Aug.

1,080
997
970
90fr
938
954
962
970
890
883
906
906
817
748
700
748
Rift

817
776
734
700
687
660
606
580
580
547
521
482
476
514

Sept.

430

420

520

414
385
368
335
^ns
273
263
268
283
278
298
258
215
210
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arge, vn second-fee 
Wash,, for the years ending Sept. SO, 1919 and 1920 Continued.

Daily discharge, in second-feet, of Sauk River above Whitechuck River, near Barrington,

Day.

1919-20. 
1.. ...... ......
2..............
3..............
4..............

. 5..............
6..............
7..............
8..............

10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
is
19..............
20..............
31....:... ......
22..............
23..............
24..............
25..............
26..............
27..............
28..............
29..............
80..............
31..............

Oct.

258 
273 
224 
21Q 
192
187 
178 
220 
234 
210
408 
420 
357 
308 
273
253 
234 
215

I 300

346
308 
263
239 
210 
220 
220 
205 
205

Nov.

820 
1,090 
653 
843
700
554
482 
420 
374

2,400 

1,050

Dec.

440

200

393
417 

2,800 
1,880 
1,540 
2,630
2,610 
2,020 
2 530 
3,720 
2,850
,960 
,830 
480 
,320 
,420 
,170

Jan.

1,010 
922 
851 
777 
734
674 
628 
596 
565 
540
509 
496 
478 
478 
602

1,050 
3,300 
4,280 
3,090 
1,830
1,370 
1,090 
922 
866 

1,150
980 

1,960 
6,880 
4,020 
3,090 
2,530

Feb.

1,900 
1,540 
1,320 
1,170 
1,070
1,370 
1,650 
1,270
1,080 
980
897 
828 
762 
721 
680
634 
609 
590 
565 
540
496
472 
460 
435 
423
411
387 
369 
363

.......

Mar.

345 
334 
316 
328 
351
328 
310 
363 
441 
411
375 
568 

2,360 
1,710 
1,070
828 
714 
628
584 
558
571 
565 
552 
584 
552
509 
490 
466 
466 
540 
490

Apr.

447 
423 
387 
405 
634
540 
521
478 
435 
429
435 
496 
571 
540 
521
527 
478 
460 
552
584
533 
496 
466 
466 
515
648 
882 
989 
938 
843

May.

770 
748 
714 
707 
798
980 

1,420 
1,900 
1,770 
1,540
1,320 
1,230 
1,270 
1,320
1,270
1,320 
2,200 
2,160 
1,650 
1,480
1,370 
1,190 
1,120 
1,010 
914
874 
889 
889 
843 
798 
748

June.

798 
938 

1,270 
1,650 
1,770 
1,650 
1,710 
2 160 
1,770 
1,540
1,540 
1,480 
1,540 
1,960 
2; 230
1,900 
2,090 
1,900 
1.710 
1,650
1,900 
2,090 
1,690 
1,320 
1,240
1,190 
1,370 
1,710 
2.090 
2,460

July.

2,530 
2,300 
2,160 
2,020 
1,830
1,650 
1 770 
1,770 
1,770 
1,710 
1,540

ll,400

1,270 
1,250 
1,120 
980
874 
784 
741 
741 
660
648 
667 
721 
741 
680 
615

Aug.

584 
584 
609 
609 
577
602 
596 
596 
584 
571
546 
533 
533 
515 
490
447 
423 
340 
304 
310
345 
375 
369 
345 
298
287 
414 
777 
851 
791 
552

Sept.

466 
423 
387 
363 
345
310 
293 
275 
281 
603

3,020 
3,380 
2,460 
5,220 
3,010
2,090 
1,540 
1,540 
1,150 
1,260
2,510 
2,230 
1,650 
1,420 
1,420
1,480 
2,090 
1,520 
1,250 
1,130

NOTE. Recorder not operating Sept. 1-16, Oct. 19-22, and Nov. 10 to Dec. 14,1919, and July 12-16,1929; 
discharge estimated by percentage comparison with Sauk River at Darrington. Braced figures show 
mean discharge for periods included.

Monthly discharge of Sauk River above Whitechuck River, near Darrington, Wash., for 
the years ending Sept. SO, 1919 ana 1920.

[Drainage area, 152 square miles.]

Month.

1918-19.

May.. ....... .....................

July...... ..................... ...

September........................
The year ....................

1919-20.

April.............................

July..............................

S ep tember ........................

Discharge in second-feet.

Maximum.

4,980 
1,740 
6,380 
4,500 

824 
1,110 
1,850 
5,130 
3,380 
3,050 
1,080

6,380

3,720 
6,880 
1,900 
2,360 

989 
2,200 
2,460 
2,530 

851 
5,220
6,880

Minimum.

262 
488 
534 
351 
414 
403 
755 

1,030 
1,470 
1,080 

476 
210
210

178

478 
363 
310 
387 
707 
798 
615 
287 
275
178

Mean.

1,130
978 

1,580 
1,190 

591 
572 

1,280 
2,080 
2,120 
1,970 

770 
384

1,230

260 
1,430 
1,200 
1,560 

827 
603 
555 

1,200 
1,680 
1,310 

508 
1,500
1,050

Per 
square 
mile.

7.43 
6.43 

10.4 
7.83 
3.89 
3.76 
8.42 

13.7 
13.9 
13.0 
5.07 
2.53
8.09

1.71 
9.41 
7.89 

10.3 
5.44 
3.97 
3.65 
7.89 

11.1 
8.62 
3.34 
9.87
6.91

Run-off.

Inches.

8.57 
7.17 

11.99 
9.03 
4.05 
4.34 
9.39 

15.79 
15.51 
14.99 
5.84 
2.82

109.49

1.97 
10.50 
9.10 

11.87 
5.87 
4.58 
4.07 
9.10 

12.38 
9.94 
3.85 

11.01
94.24

Acre-feet.

69,500 
58,200 
97,200 
73,200 
32,800 
35,200 
76,200 

128,000 
126,000 
121,000 
47,300 
22,800

887,000

16,000 
85,100 
73,800 
95,900 
47,600 
37,100 
33,000 
73,800 

100,000 
80,600 
31,200 
89,300

763,000
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SAtTK RIVER AT DARRINGTOK, WASH.

LOCATION. In SE. J sec. 24, T. 32 N., R. 9 E., 700 feet above suspension foot­ 
bridge, half a mile southeast of Darrington, in Snohomish County, 2£ miles below 
Clear Creek and 23 miles above mouth of river. 4

DRAINAGE AREA. 293 square miles (measured on topographic maps).
RECORDS AVAILABLE. June 15, 1914, to September 30, 1920.
GAGE. Vertical and inclined staff installed January 7, 1918, on left bank 700 feet 

above suspension footbridge; read by Paul Schmidt. From 1914 to 1918, vertical 
staff at same site and datum. v

DISCHARGE MEASUREMENTS. Made from private road bridge half a mile below gage, 
or by wading. Suspension footbridge formerly used when making measurements 
was abandoned in 1920 owing to unsafe condition.

CHANNEL AND CONTROL. Bed composed of gravel and large boulders. Left bank at 
gage high and not subject to overflow; right bank flat and subject to overflow at 
extremely high stages. Stage of zero flow estimated at  1.2 feet on September 
13, 1918.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending Septem­ 
ber 30,1919, 8.9 feet at 7 p. m. October 27 (discharge, 13,000 second-feet); mini­ 
mum stage'recorded, 1.60 feet October 4 (discharge, 489 second-feet)..

Maximum stage recorded during year ending September 30, 1920, 10.5 fee"t at 2 
p. m. November 15 (discharge, 17,200 second-feet); minimum stage recorded, 1.77 
feet December 15 (discharge, 463 second-feet),

1914-1920: Maximum stage, 15.0 feet at 9 a. m. December 29, 1917, determined 
by levels to high-water mark (discharge, 36,000 second-feet); minimum stage 
recorded 0.78 foot September 28 and 29, 1915 (discharge, 340 second-feet).

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. None.
REGULATION . None.
ACCURACY. Stage-discharge relation changed during June and July, 1919. Rating 

curve used October 1,1918, to June 19,1919, well defined below 10,000 second-feet; 
curve used July 17, 1919, to September 30, 1920, well defined between 500 and 
10,000 second-feet; shifting-control method used June 20 to July 16, 1919. Gage 
read to half-tenths once daily. Daily discharge ascertained by applying daily 
gage height to rating table. Records good June and July, 1919; excellent for re­ 
mainder of the two-year period.

COOPERATION. ^Gage-height record furnished by United States Forest Service.

Discharge measurements of Sank River at Darrington, Wash., during the years ending
Sept. 30, 1919 and 1920.

Date.

1919.

Sept. 16
20

Nov. 2

Made by  

.....do.................

height.

Feet. 
5.42
2.77
2 CA

4.00

Dis­ 
charge.

Sec.-ft.
S ftlft

OCA

724
2,090

Date.

192).

July 16
Sept. 28

Made by Gage 
height.

Feet. 
3.75
4.43
4.33

Dis­ 
charge.

Sec.-ft . ' 
i sun
2,620
2,520



PUGET SOUND BASINS.

Daily discharge, in second-feet, of Sauk River at Darrington, Wash., far the years ending
Sept. 30, 1919 and 1920.

Day.

1918-19. 
1.............
2.............
3.............
4.............
5.............

6.............
7.............
8.............
9.............

10.............

11.............
12.............
13.............
14.............
15.............

16.............
17.............
18.............
19.............
20.............

21.............
22..............
23..............
24..............
25... ...........

26..............
27..............
28..............
29..............
30.............. 
31..............

1919-20. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

556 
556

489 
795

1,510 
930 
655 
605 

1,510

10,000 
2,930 
1,810 
1,240 
1,080

1,240 
1,240 
1,240 
1,080 

930

930
1,000 
1,000

%030

4,280 
12.800 
7,430 
4,470 
4,100 
3,740

624
588 
555 
525 
525

498 
498 
525 
525 
555

664 
765 
664 
624 
624

588 
555 
525 
525 
555

624 
900 
710 
624
588

555 
525 
525 
498 
498 
498

Nov.

3,240 
2,930 
2,640 
2,380 
2,140

1,920 

2,400

2,260
2,780 
3,080 
3,240

2,640 
2,260 
2,030 
1,810 
1,710

1,610 
1,510 
1,420 
1,330 
1,240

1,240 
1,240 
1,330 
1,420 
1,610

2,630 
1,970 
1 750 
1,330 
1,330

1,330 
980 
900 
830
765

710 
1,080 
1,530 
2,780 

16,900

10,800 
6,350 
5,180 
4,510 
3,670

3,480 
3,110 
2,940 
2,630 
2,220

1,750 
1,530 
1,430 
1,240 
1,240

Dec.

1,510 
1,610 
8,350 

10,600 
4,860

3,740 
3,080
2,780 
2,260 
2,030

2,030 
3,240 

10,800 
9,070 
6,100

3,920 
3,080 
2,640 
2,380 
2,140

2,030 
1,810 
1,810 
1,610 
1,610

1,420 
1,510 
1,510 
1,510 
1,510 
1,420

1,150 
1,080 

980 
900
830

765 
710 
664 
624
588

566 
543 
520 
498 
471

900 
7,310 
4,730 
2,780 
6,830

6,350 
6,350 
5,870 
8,300 
5,870

4,950 
4,080 
2,780 
2,220 
2,090 
1,880

Jan.

1,330 
1,330 
1,330 
1,240 
1,240

1,240 
1,160 
1,080 
1,1080 
1,080

1,080 
1,080 
1,080 
1,080 
1,240

1,920
4,470 
7,660 
5,470 
3,400

4,470 
9,550 
7,430 
4,660 
4,660

3,920 
2,930 
2,780 
2,510 
2,260 
2,030

1,750

l'530 
1,430 
1,330

1,240 
1,150 
1,030 

900 
900

765 
664 
664 
588 

1,430

2,09C 
5,870 
8,800 
4,730 
2,940

2,350 
2,090 
1,860 
1,970 
2,090

1,750 
4,730 
0,800 
8,300 
6,350 
4,080

Feb.

1,810 
1,610 
1,510 
1,420 
1,510

1,420 
1,420

3,080

3,080 
1,920 
1,810 
1,810 
2,030

2,260 
1,920 
1,710 
1,610 
1,420

1,420 
1,330 
1,420 
1,420 
1,420

1,420 
1,510 
1,510

2,940 
2,490 

'2,030 
2,350
2,780

3,290 
2,780 
2,490 
2,090 
1,880

1,530 
1,430 
1,330 
1,240 
1,150

1,030 
1,080 
1,030 
1,030 

980

900
830 
765 
710
664

664

664 
664

Mar.

1,610 
1,710 
1,710 
1,610 
1,510

1,420 
1,420 
1,330 
1,240 
1,240

1,240 
1,330 
1,330 
1,330 
1,240

1,160 
1,240 
1,330 
1,420 
1,420

1,420 
1,330 
1,330 
1,420 
1,420

1,510 
1,510 
1,710 
1,810 
2,260 
2,640

664 
624 
624 
624
624

624 
664 
710 
830 
980

1,240 
2,030 
3,480 
2,780 
1,750

1,430 
1,030 
1,030 

980 
980

980
980 
980

1^030

1,060 
1,030 
1,030 
1,030 
1,030 

900

Apr.

2,780 
2,930 
3,240 
4,100 
3,240

2,780 
2,780 
2,930 
3,240 
3,740

2,930 
2,510 
2,260 
2,260 
2,260

2,260 
2,510 
2,780 
3,080 
3,400

3,080 
2,780 
2,510 
2,640 
2,930

3,080 
3,400 
3,570 
3,740 
3,740

830 
765 
765 
710 

1,240

1,030 
980 
900 
765 
710

900 
1,030

l', 030
980

900 
830 
900 
900 

1,060

1,030 
980 
900 
900 
900

1,240 
1,640 
1,860 
1,640 
1,430

May.

3,400 
3,080 
2,780 
2,51,0 
2,380

2,510 
2,510 
2,780 
3 080 
3,400

4,100 
3,740 
3,570 
3,400 
3,570

3,740 
3,400 
3,080 
3,080 
4,100

4,860 
5,260 
5,260 
5,080 
5,080

5,260 
5,680 
6,100 
5,260 
4,280 
3,570

1,330 
1 240 
1,150 
1 330 
1,750

2,030 
2,630 
2,910 
2,630 
2,220

1,970 
1,830 
1,970 
1,970 
2,220

2,780 
4,950 
3,110 
2,780

2,630 
2,630 
2,090

l'430

1,430 
1,530 
1,530 
1,430 
1,330 
1,240

June.

3,570 
3,400 
3,400 
3,400 
3,740

4,100 
3,740 
3,740 
3,570 
3,240

2,930 
2,930 
3,080 
3,240 
3,240

3,400 
3,400 
3,920 
4,280 
4,260

5,030 
4,810 
4,600 
4,780 
4,570

4,750 
4,740 
4,920 
3,940 
3,220

1,240 
1,640 
2,030 
2,780 
2,910

3,290 
2,940 
3,670 
2,630 
2,630

2,630 
2,350 
2,490 
3,670 
3,290

2,910 
3,290 
2,780 
2,630 
3,290

3,870 
3,480 
2,350 
2,030 
1,970

1,860 
2,220 
2,630 
3,290 
4,080

July.

3,540 
3,890 
4,250 
4,040 
3,840

3,820 
3,450 
3,790 
4,150 
4,740

4,320 
3,910 
3,720 
4,680 
5,090

4,440 
3,480 
3,300 
3,300 
3,300

t 480 
480 

3,130 
2,800 
2,360

1,960 
2,090 
2,360 
2,220 
2,090 
2,090

4,510 
4,080 
3,290 
2,940 
2,910

2.780 
3,110 
3,480 
2,9,0 
2,94Q

2,630 
2,4SO 
2,030 
2,780 
2,630

2,630 
2,350 
2,220 
1,970 
1,750

1,530 
1,430 
1,330 
1,240 
1,240

1,240 
1,530 
1 330 
1,330 
1,24C 
1,030

Aug.

2,800 
2,980 
3,480 
2,800 
2,360

1,840 
1,840 
1,720 
1,720 
1,720

1,840 
1,840 
1,720 
1,610 
1,610

1,610 
1,610 
1,500 
1,400 
1,310

1,220 
1,430 
1,040 
1,040 
1,120

1,040 
960
885 
885 
885 

1,210

1,080 
1,030 

"1,150 
1,030 
1,150

1,240 
1,240. 
1,240 
1,030 
1,210

1,150 
1,150 
1,150 
1,,030 

900

830 
765 
664 
588 
661

766
765 
710 
664 
624

588 
1,330 
1,030 
2,090 
1,060 

900

Sept.

885 
782 

,782 
782 
782

885 
885 
782 
720 
660

1,040 
1,210 
1,040

885 
885

850 
720 
690 
660 
690

602 
602 
602 
602
575

548 
575 
575 
548 
575

710 
710 
664 
664 
624

588 
624 
624 
588 
664

9,800 
5,640 
4,290 
8,800 
4,510

3,110 
2,350 
2,350 
2,350 
2,490

4,610 
3,670 
2,780 
2,350 
2,630

2,630 
3,480 
2,490 
2,090 
1,970

NOTE. Gage not read during following periods: Nov. 7-11,1918 (discharge detfrmined by percentage 
comparison with records of flow of Sauk River above Whitechuck River); Aug. 20-22 and Dec. 11-13,1919 
(discharge interpolated). Braced figures show mean discharge for periods included.
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Monthly discharge of Sank River at Darrington, Wash., for the years ending Sept. SO, 1919
and 1920.

[Drainage area, 293 square miles.]

Month.

1918-19.

April.............................
May............... ...............

July..............................

September. .......................

The year... .................

1919-20. 
October...........................

April.............................
May..............................

July..............................

Discharge in second-feet.

Maximum.

12,800

10,800 
9,550 
3,080 
2,640 
4,100 
6,100 
5,030 
5,090 
3,480 
1,210

12,800

900 
16,900 
8,300 

10,800 
3,290 
3,480 
1,860 
4,950 
4,080 
4,510 
2,090 

. 9,800

16,900

Minimum.

489 
1,240 
1,420 
1,080 
1,330 
1,160 
2,260 
2,380 
2,930 
1,960 

885 
548

489

498 
710 
471 
588 
664 
624 
710 

1,150 
1,240 
1,060 

588 
588

471

Mean.

2,390 
2,100 
3,350 
2,830 
1,790 
1.490 
2,980 
3,870 
3,860 
3,450 
1,640 

747

2,550

582 
2,960 
2,710 
2,830 
1.500 
1,130 
1,030 
2,080 
2 770 
2.290 

999 
2,690

1,960

Per 
square 
mile.

8.16 
7.17 

11.4 
9.66 
6.11 
5.09 

10.2 
13.2 
13.2 
11.8 
5.60 
2.55

8.70

1.99 
10.1 
9.25 
9.66 
5.12 
3.86 
3.52 
7.10 
9.45 
7.82 
3.41 
9.18

6.69

Run-off.

Inches.

9.41 
8.00 

13.14 
11.14 
6.36 
5.87 

11.38 
15.22 
14.73 
13.60 
6.46 
2.84

118. 15

2.29 
11.27 
10.66 
11.14 
5.52 
4.45 
3.93 
8.19 

10.54 
9.02 
3.93 

10.24

91.18

Acre-feet.

147,000 
, 125,000 

206,000 
174,000 
99,400 
91.600 

177,000 
238,000 
230,000 
212,000 
101,000 
44,400

1,850,000

35,800 
176,000 
167; OOQ 
174,000 
86,300 
69,500 
61,300 

. 128,000 
' 165,000 

141,000 
61,400 

160,000

1,430,000

SOUTH FORK OF SATTK RIVER NEAR BARLOW PASS, WASH.

LOCATION. In NE. J sec. 27, T. 30 N., R. 11 E., 2f miles above junction with North 
Fork and 5 miles northeast of Barlow Pass, Snohomish County.

DRAINAGE AREA. 32.7 square miles (measured on topographic maps).
RECORDS AVAILABLE. October 1, 1917, to September 30, 1920.
GAGE. Stevens continuous water-stage recorder on right bank; inspected by N. Aall 

and B. L. Aall.
DISCHARGE MEASUREMENTS. Made by wading or from cable 75 feet below gage.
CHANNEL AND CONTROL. Bed composed of boulders and gravel. One channel at all 

stages, principal control 100 feet below gage.
EXTREMES OF DISCHARGE. Maximum stage, during year ending September 30, 1919, 

from water-stage recorder, 6.3 feet at 1 a. m. December 14 (discharge, 3,000 
second-feet); minimum stage, from recorder, 1.95 feet September 30 (discharge, 
49 second-feet).



PtJGET SOWD BASICS.

Maximum stage, during year ending September 30,1920, from recorder, 7.7 feet 
at noon November 15 (discharge, 4,400 second-feet); Tnlmmiim stage, from re­ 
corder, 1.86 feet at 7 p. m. October 20 (discharge, 35 second-feet; may have 
been lower in December when recorder was not operating and stage-discharge 
relation may have been affected by ice);

1918-1920: Maximum stage recorded, 9.1 feet at 1.30 a. m. December 29, 1917 
(discharge, 5,800 second-feet); minimum stage recorded on October 20, 1919.

ICE. Stage-discharge relation not seriously affected by ice; open-channel rating 
curve assumed applicable.

DIVERSIONS. None.
BEGULATIONS. None.
ACCURACY. Stage-discharge relation changed December 14,1918, January 23 andv No- 

vember 15, 1919, during high water. Eating curves used prior to change on No­ 
vember 15,1919, well defined below 1,500 second-feet; rating curve used after change 
on Novembe'r 15,1919, fairly well defined between 100 and 2,000 second-feet; curves 
extended to extremely high stages by study of flood-peak discharge at all gaging 
stations on Sauk and Skagit rivers. Operation of water-stage recorder unsatis­ 
factory during year ending September 30,1919; very good during following year. 
Daily discharge ascertained for periods of actual gage-height record by applying 
to rating; table the daily mean gage height determined from recorder graph by 
inspection or, for days of considerable variation in stage, by averaging results 
obtained by applying mean gage heights for shorter intervals. Except as noted 
in footnote to table of daily discharge, flat estimates are results of percentage 
comparison with records of near-by streams. Records excellent over periods 
during which water-stage recorder was operating in October, 1918, to November 
15,1919; good January to September, 1920; poor for other periods, represented by 
flat estimates of discharge.

 COOPERATION. Station maintained in cooperation with American Nitrogen Prod­ 
ucts Co.

Discharge measurements of South Fork of Sauk River near Barlow Pass, Wash., during 
the years ending Sept. SO, 1919 and 1920.

Date.

1918. 
Oct. fl
Nov. 6
Dec. 3 

1919.
Jan. 3 

29

Made by 

Mionlfti A all

.....do..................

.....do.................. 

.....do..................

Gage 
height.

Feet.
2 9ft

2.78
4.55

2.18 
2.86

Dis­ 
charge.

Sec.-ft. 
112
225

1,450

112 
261

Date.

1919. 
May 2
Sept. 19

1920. 
July 19

30

Made by 

NicolaiAall.... ........

.....do..................

A
Feet. 
3.30
2.27

3.03
3.02

Dis­ 
charge.

Sec.-ft, 
421
105

284
269



98 SUBFACE WATER SUPPLY, 1919 .AND 1920, PABT XII A.

Daily discharge, in second-feet, of South Fork of Sank River near Barlow Pass, Wash., 
for the years ending Sept. 30, 1919 and 19W.

Day.

1918-19. 
1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9. .............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26
27..............
28..............
29..............
30..............
31..............

1919-20. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

1«....... .......
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

79
70
81
72
148

291
218
150
120
183

1,340
775
366
246
189

189
217
178
167
157

150
136
144
180
189

195
1,910
1, 510
862
w»
520

60
72
62
51
44

43
41
55
CQ

EC

134
138
111.
QA

7fi

64
55
49
41
Qfl

72
158
121
Q9
74

60
51
54
55
49
47

Nov.

410
400
358
319
272

237
217

192

330

265
228
206
194

183
165
150 joc

19ft

199
114
H3
109
124

332
384
ooc  
325
944

149
125
107
OS

on
81

K7'J

q nOA

2,060

ftQ4
675
430

JflO

AfiQ
ffOO

4Q K
QrtJ

241
195
170
i*sn
1**o

Dec.

130
200

1,380
1,500
898

571
415
323
265
994.

206
219

1^550
1,920

O9f

548
410
327
280
246

217

174
161
1 CA

149

140
183
183
157
140

119
99
87
Yo
72

65' 58
Crt

52
49

50

KtVl

600

307
352
276

Jan.

130
122
113

105

on

570

580

257

196

228
198
170
152
135

lift
105
95
87
79

72
70
63
67
115

OO7

I Ofin

1 QOfi
con
47*

Of>A

245
198
1K4.
9O1

238
877

9 44fl
1,100
OfO

613

Feb:

171
153
140
131
119

109
102
107
190
207

169
144
127
115
107

156
182
151
iqi
115

103
96' 88
01

92

on
sa
81

435
336
9&n
241
999

Qft*7

q<Vf

oqc

204

181
163
147

191

114
110
103
89
79

72
65
60
55
53
Kt>

4O
li
43

Mar.

81

120

120

121

180

40
39
37
40
46

41
40
56
76
70

63
149
ofr
r,ns
ooo

201
160
iqc

119

116' '  '121
116
191
114

97
on

77
7Q
103
87

Apr.

260

480

397
321
277
240
216

204
342
536
507
480

38S
007

CQrt

74
67
CO

65
191

99
Q1
77
fiS
65

68
83

110
101

101
07

79
105

103
555
83
00

AC

147
000

269
248
91 A

May.

600
435
362

470

512

600

765

1,140

1,510
988
735
606
570

181
168
152
150
1S1

251
414
538
464
382

315
984
303
311
303

004

Kftf)

401
348

319. -.-a?*
255
225
1QO

187
195

187

155

June.

435
492
549
606

600

402

680

160
216
332
441
435

386
420
593
452
382

396
365
1R">

538
600

458
558
469
391
386

469
4flg
044
276
94S

251
511
4flfi
512
614

July.

680

576

570
546

  455
534
689

721
582
426
379
412

455
470
445
402
397

313
284
313
321
329
277

614
558
505
 469
410

396
435
Afff
452
420

348
303

380

269
245

187
179
176
152

155
165
187
198

160

Aug.

305
*

250

210

150

145
147
145
137
147

163
160
163
163
152

147
142
145
137
128

116
103
79
68
65

74
83
85
77
67

58
99

228
302
256
157

Sept.

110

130

105
98

85
76
72
72
78

79
83
71
57
52

125
108
95
85
74

68
63
57
58
230

1,340
1,230
912

1,850
926

635
420
430
315
384

909
761
518
401
386

420
70S
446
344
303

NOTE. Discharge Nov. 30 to Dec. 4,1918, ascertained from partial gage-height record and comparison, 
with records of flow of near-by streams. Discharge Jan. 4-28, 1919, ascertained from approximate gage- 
height record (gage-height graph contracted in regard to time, but not in regard to stage, on account of 
unsatisfactory operation of recorder was expanded by comparison with records of near-by streams). Dis­ 
charge, May 23-26 and June 2-3,1919, interpolated. Discharge for other periods included by braces estimated 
by percentage comparison with records of flow of near-by streams. Braced figures show mean discharge for 
periods included.
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Monthly discharge of South Fork of Sauk River near Barlow Pass, Wtash., for the year* 
ending Sept. SO. 1919 and 1920. ;

[Drainage area, 32.7 square miles.]

Month.

1918-19. 
October ...........................
November ........................

March.............................

May...............................
June ..............................
July...............................
August............................
September ........................

The year ....................
1919-20. 

October ...........................
November........................

January. ..........................

March..:..........................
April..............................
May!..............................
June ..............................
July...............................

September ........................

Discharge in second-feet.

Maximum.

1,910 
410 

1,920

207

i,si6
721 
305

1,920

158 
3,080

2,440 
435 
817 
555 
638 
614 
614 
302 

1,850

3,080

Minimum.

70 
109 
130

81

204

277

52

52

36
81

63 
43
37 
58 

150 
160 
152 
58 
57

86

Mean.

373 
238 
459 
313 

.126 
136 
377 
«54 
620 
517 
293 
102

345

70.0 
480 
291 
431 
163 
134 
126 
291 
410 
326 
133 
487

278

Per 
square 
mile.

11.4 
7.28 

14.0 
9.57 
3.85 
4.16 

11.5 
2&0 . 
19.0 
15.8 
6.21 
3.12

10.6

2.14 
14.7 
8.90 

13.2 
4.98 
4.10 
3.85 
8.90 

12.5 
9.97 
4.07 

14.9

8.50

( Btin-ffSv

Inches.

13.14 
8.12 

16.14 
11.03 
4.01 
4.80 

12.83 
23.06 
21.20 
18.22 
7.16 
3.48

143.19

2.47 
16.40 
10.26 
15.22 
5.37 
4.73 
4.30 

10.26 
13.95 
11.49 
4.69 

16.62

115.76

Acre-feet.

22,900 
14,200 
28..200 
19,200 
7,000 
8,360 

22,jH» 
40,200 
36,900 
31,800 
12,500 
6,070

250,000

4,300 
28,600 
17,900 
26,500 
9,380 
8,240 
7,500 

17,900 
24,400 
20,000 
8,180 

29,000

202,000

BAKER RIVER BELOW ANDERSON CREEK, NEAR CONCRETE, WASH.

LOCATION. In SE. 1 sec. 30, T. 37 N., R. 9 E., 350 feet below Anderson Creek,, a 
quarter of a mile above Baker River ranger station, and 11 miles above Concrete, 
in Whatcom County.

DRAINAGE AREA. 184 square miles (measured on topographic maps).
RECORDS AVAILABLE. September 10, 1910, to September 30, 1920.
GAGE. Stevens continuous water-stage recorder; installed September 24, 1915, on 

left bank; inspected by D. C. Oilman. Previous gages as follows: September 
10 to November 19, 1910, vertical staff at trail bridge one-eighth mile above 
Anderson Creek (readings reduced to datum of gage installed October 22, 1910 
by means.of relation curve)*, October 22,1910, to September 4,1913, vertical anc 
inclined staff gage on left bank, 30 feet above present gage; September 30,191? 
to September 23, 1915, one inclined and two vertical sections at practically the 
same site as the gages previously used but at different datum.

DISCHARGE MEASUREMENTS. Made from cable 300 feet above gage.
CHANNEL AND CONTROL. Bed composed of boulders and gravel over bedrock; not 

likely to shift except during extremely high water. Right bank high and rocky 
left bank fairly high, wooded, subject to overflow at about 11-foot stage.

EXTREMES OP DISCHARGE. Maximum stage during year ending September 30,1919 
from water-stage recorder, 9.7 feet at 11 a. m. December 4 (discharge, .18,706 
second-feet); minimum stage, from recorder, 2.63 feet January 14 and 15 (dis­ 
charge, 581 second-feet).

Maximum stage during year ending September 30, 1920, from recorder, 9.9S 
feet at 1 p. m. November 15 (discharge, 19,600 second-feet); minimum stage from 
recorder, 1.21 feet on December 15-16; (discharge, 219 second-feet).

1910-1920: Maximum stage recorded, 13.7 feet at 12.30 p, m. December 29,191* 
(discharge, 36,800 second-feet); minimum stage occurred on December 15-16 
1919.
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ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. None.
REGULATION. None.
ACCURACY. Stage-discharge relation changed December 4, 1918, and November 15,

1919. during high water. Except for extremely low water, rating curves well 
defined up to 10,000 second-feet. Operation of water-stage recorder fairly satis­ 
factory during year ending September 30, 1919, except as indicated in footnote 
to table of daily discharge; very unsatisfactory during year ending September 30,
1920. owing to carelessness of observer. Daily discharge ascertained by applying 
to rating table daily mean gage height determined from recorder graph by inspec­ 
tion or for a few days when range in stage was considerable, by averaging results 
obtained by applying mean gage height for shorter intervals. Records for year 
ending September 30, 1919, good except for periods represented by flat estimates 
of discharge, for which they are fair; records for year ending September 30, 1920, 
fair except for low stages and periods represented by flat estimates of discharge, 
for which they are poor. 

COOPERATION. Station maintained in cooperation with United States Forest Service.

Discharge measwements of Baker River below Anderson Creek, near Concrete, Wash., 
during the years ending Sept. SO, 1919 and 1920.

Date.

1918. 
Oct. 12

15
Nov. 29

30

3
5
6
7
8

Made by  

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

Gage 
.height.

Feet. 
5.77
3.46
2.85
3.20
3.54
4.49
6.39

4.74
<t OA

Dis­ 
charge.

Sec.-ft. 
4,170
1,190

ftQJ.
928

1,170
2,070
5,330
3,200
2,340
1 RKfi

Date.

1919. 
Apr. 1

3
Sept. 20

20
21

1920.
May 2

3
July 20

20

Made by  

.....do.................

.....do.................

.....do.................

.....do.................

.....do..................

Gage 
height.

Feet. 
4.16
4.36
3.32
3.28
3.23

3.68
3.73
4.88
4.85

Dis­ 
charge.

Sec.-fa 
1,790
1,980

966
982

1,390
1.450
2,650
2,660

Daily discharge, in second-feet, of Baker River below Anderson Creek, near Concrete, 
Wash., for the years ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1..............
2..............
3..............
4.......r......
5..............
6..............
7..............
8...........,!..

9..............
10..............
li.............:
12..............
13..............
14..............
15
18.... ...........
17..............
18...........;..
!»..... .........
20..............
21..............
22..............
23..............
24..............
25..............
%..............
27^.............
28..............
29..............
30..............
31..............

Oct.

1, 500

1,130
982
920

1,730
9,320
5,110
2,210
1,520
1,130
1,130
1,090

980
1,380
1,'300
1,170

980
1,010
1,130
1,050
1,560
8,580
8,870
4,510
2,720
2,710

Nov.

2,160
1,800
1,870
1,750

[l,500

2,640
2,000
1,610
2,010
2,450
2>000
1,730
1,480
1,250
1,130
1,090
1,010

964
898
821
768
762
7ta

: 7<MV

706
891

Dec.

927
1,170
2,410

14,800
ft Ain
3,280
2,340
i &in
1,660
1,430
1,300
1,210
3,860
7 190
4,' 000
2,620
1,980
1,700
1,430
1 340
1,170
1,050

972
884
821
781
G&A

1,520
1,330
1,170
1,000

Jan.

912
842
781
749
709
676
642
626
615
610
610
610

.610
591
610
664

1,640
3,580
2,840
2,010
1,660
2,330
3,650
9 7fift
2,180
1,930
£560
i 4&n
1,480
1,250
1,140

Feb.

1,040
934
869
842

736
688
770

1,570
1,610
2,400
1,210
1,050

972
O4Q

1,100
1,250
i non

987
COO

821
768
TOR
670
663

: 666
649
642

Mar.

650

615
R4.X

637
626
855

1,050
949
884
835
814
835
808
788
775'768
-814
949

1 340
ilvoo

Apr.

1,760
1,880
1,990
2,940
2,460
1,980
1,700
1,520
1,520
2,520
2,180
i Ton
1,560
1,340
1,210
1,130
1,560
2,240
2,240
2,180
1,980
1,740
1,700
1,930
1,980
,2,030.
2,400
9 uvn
2400
9 san

May.

2,77ff
2,520-
2,080,
£790
1,610
1,610
1840
2,180
2,340
2,130
2,030
] Si/1
1,610
1,610
2,520
2,770
2 <Mfl
2,030
2,460
3 040
3,330
3,860
3,180
2,770
7,340
,9,350
8,360
5,360
3,960
3 040
21400

June.

2,130
.2.290
22400
2T?70
3,260
3,'HO
2,580
2,460
2,580
2,290
1,980
i osn
2,240
* -MA

2,520
2,400
2:400

t flOO
060

4,520
4,170
Q OflA

3,960
8,410
3,580
3,760
3410
3 fWl
2 5ftfl
$ ^1A

July.

2,700
3,180
3,670
4,060
4,280
4,060
3,110

4,280
4,280
3,670
3,260
3 Rfifl
5,060
5,360
3 Qftrt
2,900
2,770
3,060
3,410
3,490
3,180
2,840
2,640

t oso
180

2,460
9 fun
2,460
2,340

Aug.

2,400
.2,240
^2,080

1,980
1,980
2,030
2,130
2,080
2,030
2,130
2,240
2,180
1,880
1,700
1,840
2,180
2,340
2,290
2,130
1 nan

i cart*
1,700
1,560
1,560
1,610
L520
isso
1 250
ijsoo
1,380
1,560

Sept.

1,430
1,25Q
1,170
1,010
1,000

942
osn
Q34

1,010
1,010
1,250
2,130
1.610
1 480i,'3so
1,380
1 250
1,130
1,130
i fun

942
972

1,090
1,170
1,170
1,050

1 aws
708
659
664
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Daily discharge, in second-feet, of Baker River lelow Anderson Creek, near Concrete, 
Wash., for the years ending Sept. 80,1919 and i9M <?ontimied.

Day.

1919-20. 
1..............
2.... ..........
3..............
4..............
5..............
6..............
7..............
8..............
9..............

10..............
11..............
12..............
13..............
14..............
15..............
16..............
17...............
18..............
19..............
20..............
21..............
22..............
23..............
24..............
25..............
26..............
27..............
28..............
29..............
30..............
31..............

Oct.

712
626
567
572
654
712
730
712
610
577
632
743
808
700
632
577'538

519
494
485
730
775
682
577
526
482
448
458
461
461
502

Nov.

910
808
682
920
788
700
670
605
577
670
615
563
840

2 530
16,000
15,200
10,200
5,030
4,480
3,110
2,560
2,560
O eftA

2,080
1,150

721
560
490
435
408

Dec.

390
358
331
311
292
280

259
253
246
237
230
222
220
220

d, Ow

Jan.

1,000

3,500

Feb.

2,400

3,040
2,210
1,790
1,540
1,320
1,250
1,180
1,100
1,030

990
966
942
882
827
782
751
721
693
671
671
671
638
616

Mar.

605
605
595
605
605
590
575
676
827
875
896

1,100
2,640
2,160
1,590
1,280
1,070

966
966
896

1,050
1,010

974
982
966
889
834
801
840

1,020
889

Apr.

820
794
861
854
854
794
788
794
814
794
782
889

1,010
942
896
861
820
801
990
990
903
854
827
854
998

1,280
1,690

ll,800

May.

1,460
1,460
1,460
1,460
1,540
1,860
2,690
3,270
3,040
2,620
2,160
1,940
2,040
2,040
2' 100
2,160
3,400
2,820
2 210
1,890
1,790
1,540.
1,460
1,410
1,280
1,190
1,460
1,500
1,410
1,280
1,360

June.

1,640
2,210
2,960
3,040
3,180
3,880
4,070
3,270
2,820
2,820
2,560
2,560
3,040
3,850
4,580
3,600
3,690
3,430
2,960
2,820
3,350
3,780
2,890
2,320
2,100
2,100
2,520
3,600
4,250
5,030

July.

5,160
4,800
4,580
4,370
3,880
3,690
3,970
4,170
4,170
3,970
3,430
2,890
2,690
3,350
3,520
3,780
3,600
3,350
3,110
2,760
2,380
2,160
2,040
2,040
1,840
1,840
1,990
2,210
2,380
2,210
1.940

Aug.

1,840
1,840
1,790
1,790
1,940
2,160
2,210
2,260
2,210
2,100
2,040
2,040
2,100
1,990
1,890
1,740
1,540
1,230
1,150
1,320
1,500
1,590
1,540
1,460
1,230\
1.150
1,480
1,840
2,000
1,690
1,320

Sept.

1,230
1,230
L280
1,230
1,150
1,070
1,070

998
998

1,570
5,940
7,350
5,550
7 120
5,030
3,800
2,660
2,620
1,890
3,330
5,990
5,660
3,700
2,620
2,440
2,430
3,690
2,820
2,320
2,100

NOTE. Recorder not in operation Oct. 1-6, Nov. 5-9 and 26,1918, Jan. 31, Feb. 1,16, and 25-27, Mar. 
1-12, and Dec. 16-31, 1919, and Jan. 1 to-Feb. 6, Feb. 12-14, and Apr. 28-30,1920. Flat estimates of dis­ 
charge obtained from comparison with records of flow of Sauk and Upper Skagit rivers; discharge Nov. 26, 
1918, Jan. 31, Feb. 1, 16, 25-27,1919, and Feb. 12-14, 1920, interpolated. Braced figures show mean dis­ 
charge for periods included.

Monthly discharge of Baker River below Anderson Creek, near Concrete, Wash., for the 
years ending Sept. 30, 1919 and 1920.

[Drainagearea, 184 square miles.]

Month.

1918-19.

January
February .........................
March .
April.............................
May..............................

July...........................:..

September ........................
The year....................

1919-20.

March ............................
A^til.... ..........................
May. .............................

July..............................

September ........................

Discharge in second-feet.

Maximum.

9.320 
2,640 

14,800 
3,650 
2,400 
1,700 
2,940 
9,350 
4,520 
5,360 
2,400 
2,130

14,800

808 
16,000

2,640

3,400 
5,030 
5,160 
2,260 
7,350

16,000

Minimum.

920 
706 
781 
591 
642

1,130 
1,610 
1,930 
2,080 
1,250 

659
591

448 
408 
220

616 
575 
782 

1,190 
1,640 
1,840 
1,150 

998
220

Mean.

2,360 
1,430 
2,410 
1,370 

977 
790 

1,960 
3,100 
2,910 
3,350 
1,890 
1,130
1,980

603 
2,650 
2,090 
2,290 
1,370 

980 
998 

1,910 
3,160 
3,170 
1,740 
3,030
2,000

Per 
square 
mile

12.8 
7.77 

13.1 
7.45 
5.31 
4.29 

10.7 
16.8 
15.8 
18.2 

riO. 3 
6.14

10.8

3.28 
14.4 
11.4 
12.4 
7.45 
5.33 
5.42 

10.4 
17.2 
17.2 
9.46 

16.5
10.9

Run-off.

Inches.

14.76 
8.67 

15.10 
8.59 
5.53 
4.95 

11.94 
19.37 
17.63 
20.98 
11.87 
6.85

146.24

3.78 
16.07 
13.14 
14.30 
8.04 
6.14 
6.05 

11.99 
19.19 
19.83 
10.91 
18.41

147.58

Acre-feet.

145,000 
85,100 

148,000 
84,200 
54,300 
48,600 

117,000 
191,000 
173,000 
206,000 
116,000 
67,200

1,440,000

' 37,100 
158,000 
129,000 
141,000,

60^300 
59,400 

117,000 
188,000 
195,001] 
107, OOC 
180, (XK

1,450,00(1
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TIPPER COLUMBIA RIVER BASIN.

MAIN STKEAM. 

COLUMBIA RIVER AT TRAIL, B. C.

LOCATION. At highway bridge at Trail, 15 miles above international boundary and 
mouth of Clark Fork, or Pend Oreille Eiver, and 18 miles below mouth of Koo- 
tenai River. *

DRAINAGE AREA. 34,000 square miles (measured by Dominion Water Power Branch).
RECORDS AVAILABLE. April 18, 1913, to September 30, 1920.
GAGE. Chain gage installed on bridge in June, 1913; read by C. A. Broderick.
DISCHARGE MEASUREMENTS. Made from bridge.
CHANNEL AND CONTROL. Channel straight for a quarter of a mile above and below 

gage. Riffle control below gage; apparently permanent.
EXTREMES OF DISCHARGE. Maximum daily mean stage recorded during year end­ 

ing September 30, 1919, 34.4 feet June 29-30 (discharge, 229,000 second-feet); 
minimum daily mean stage recorded, 8.2 feet January 19 (discharge, 13,000 
second-feet).

Maximum daily mean stage recorded during year ending September 30, 1920, 
37.4 feet July 19 and 20 (discharge, 263,000 second-feet); minimum daily mean 
stage recorded, 7.75 feet March 11-14 (discharge, 11,000 second-feet).

1913-1920: Maximum stage recorded, 41.6 feet June 14-15, 1913 (discharge, 
312,000 second-feet); minimum stage recorded, 7.40 feet March 28, 1917 (dis­ 
charge, 9,600 second-feet).  

ICE. Stage^discharge relation not affected by ice.
DIVERSIONS. A small amount of water is diverted above the station.
REGULATION. None. "
ACCURACY. Stage-discharge relation permanent. Rating curve well defined below 

and fairly well defined above 150,000 second-feet. Gage read twice daily to 
hundredths. Daily discharge ascertained by applying daily mean gage height 

_to rating table.
COOPERATION. Complete record furnished by Dominion Water Power Branch, De­ 

partment of the Interior, Canada.

Discharge measurements of Columbia River at Trail, B. C., during the years ending Sept.
30, 1919 and 1920.

[Made by engineer of Dominion Water Power Branch.]

Date.

1918. 
Oct. 13. ........

1919.
Feb. 5..........
Mar.25.. .......
Apr.22.. .......

£&.
Feet.

10.25
8.88

13.00

Dis­ 
charge.

Sec.-ft.
CO &f\&

23, 200
16,000
37,500

Date.

1919.

Oct.7. .........

1920.
Mar.2..........
May 26. ........

height.

Feet. 
26.00
13,50

7.90
22.21

Dis­ 
charge.

Sec.-ft. 
147,000
43,300

13.200
117,000

Date.

1920.

Jufy27. ........
Sept. 24........

Gage 
height.

. Feet. 
30.74
34.86
18.18

Dis­ 
charge

Sec.jt. 
195,000
251 000
76,300
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Daily discharge, in second-fegt, of Columbia River at Trail, B. C., for the years ending
Sept. 30, 1912 and 1920.

Day.

1918-19. 
1..............
2..............
3..............
4..............5.....:........
6..............
7..............
8..............
g10..............

14- .............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1919-20. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19...............
*0.. ............

21.*.............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

66,200 
65,200 
64,100 
63,400 
62,000

61,200 
59,800 
59,100 
58,100 
57,000

56,100 
55,000 
54,400 
53,700 
53,700

53,000 
52,400 
51,700 
51,700 
51,000

50,400 
49,700 
49,100 
48,400 
47,200

46,500 
45,900 
45,200 
44,600 
44,000 
43,100

50,600 
49,000 
47,500 
45,900 
44,300

43,100 
41,900 
40,800 
39,400 
38,400

37,100 
36,100 
35,200 
34,400 
33,700

32,800 
32,200 
31,400 
30,600 
30,100

2'>500 
29,100 
28,700 
28,100 
27,600

27,200 
26,900 
26,600 
26,400 
26,000 
25,900

Nov.

42,200 
41,600 
41,000 
40,400 
39,800

39,200 
38,300 
37,400 
36,900 
36,300

35,700 
35,700 
35,100 
34,500 
34,500

34,000 
34,000 
33,400 
32,800 
32,300

31,700 
31,200 
30,600 
30,300 
30,100

29,500 
29,500 
29,000 
28,500 
28,500

25,600 
25,300 
25,000 
24,700 
24,500

24,200 
23,800 
23,600 
23,400 
23,100

22,900 
22,500 
22,200 
22,000 
21,800

21,600 
21,300 
21,100 
20,900 
20,600

50,300 
20,000 
19,700 
19,500 
19,400

19,300 
19,100 
18,800 
18,500 
18,300

Dec.

25,800

18,000 
17,700 
17,500 
17,200 
16,900

16,700 
16,400 
16,000 
15,800 
15,500

15,300 
15,000 
14,700 
14,500 
14,300

14,200 
14,400 
14,300 
14,400 
14,500

14,700 
15,000 
15,300 
15,500 
15,700

15,900 
16,100 
16,200 
16,300 
16,500 
16,500

Jan.

24,700 
24,100 
23,600 
23,100 
22,000

21,500 
20,500 
20,000 
19,200 
18,500

18,000 
17,000 
16,500 
15,700 
15,000

14,500 
13,500 
13,000 
13,500 
15,000

16,200 
18,000 
20,000 
21,500 
23,100

24,400 
25,200 
25,800 
25,200 
25,200 
24,700

16,600 
16,600 
16,600 
16,700 
16,800

16,500 
16, 2CO 
15,900 
15,600 
15,300

15,000 
14,900 
14.800 
14,800 
14,900

14,900 
15,000 
15,000 
15,000 
15,000

14,900 
14,800 
14,800 
14,600 
14,600

14,400 
14,400 
14,400 
14,400 
14,400 
14,300

Feb.

24,100 
24,100 
23,800 
23,600 
23,400

23,100 
23,100 
22,500 
22,500 
22,000

22,000 
21,500 
21,500 
21,000 
21,000

20, SOD 
20,500 
29, 000 
20,000 
20,000

19,500 
19,500 
19,500 
19,000 
18,700

18,700 
18,500 
18,000

14,200 
14,200 
14,200 
14,200 
1"4,200

14, SCO 
14,200 
14,200 
14,200 
14, 109

13,900 
13,800 
13,800 
13,600 
13,600

13,500 
13,300 
13,200 
13,000 
12,800

12,600 
12,600 
12,400 
12,400 
12,200

12,200 
12,000 
12,000 
11,900

Mar.

15,500 
17,000 
17,000 
16,500 
16,200

16,000 
15,500 
15,500 
15,500 
15,500

15,500 
15,500 
15,500 
15,200 
15,200

15,200 
15,500 
15,500 
15,500 
15,500

16,000 
16,000 
16,000 
16,500 
16,500

17,000 
17,000 
17,500 
17,700 
18,000 
18,500

11,800 
11,600 
11,500 
11,400 
11,300

 11,300 
11,200 
11,200 
11,100 
11,100

11,000 
11,000 
11,000 
11,000 
11,100

11,200 
11,300 
11,400 
11,500 
11,600

11,700 
11,800 
12,000 
12.200 
12,300

12,400 
12,600 
12,600 
12,800 
13,000 
13,000

Apr.

19,000 
20,500 
22,000 
23,100 
23,600

24,700 
25,200 
26,100 
26,900 
27,400

28,500 
29,500 
29,500 
30,100 
30,600

31,700 
32,600 
33,463 
34,500 
35,400

38,300 
38,000 
33,800 
42,800 
45,900

48,400 
51,700 
55,000 
58,400 
61,200

13,000 
13,000 
13,000 
13,200 
13,300

13,400 
13,400 
13,500 
13,600 
13,600

13,600 
13,800 
14,400 
14,000 
14,200

14,300 
14,800 
15,000 
15,400 
15,800

16,200 
16,600 
17,200 
17,600 
18,000

18,500 
19,000 
19 700 
20,400 
21,000

May.

64,800 
68,400 
.71,300 
74,400 
76,800

78,400 
79,200 
80,000 
80,000 
80,800

81,600 
82,000 
83,200 
84,000 
85,600

 85,409 
88,000 
89,600 
92,000 
96,000

103,000 
110,000 
119,030 
129,000 
140,000

151,000 
162,000 
176,000 
188,000 
198,000 
204,000

21,500 
22,200 
23,600 
25,300 
27,400

30,200, 
34,100 
38,900 
44,100 
49,700

55,700 
62,100 
69,400 
78,800 
86,800

91,600 
94,400 
101,000 
98,800 
102,000

104,000 
106,000 
107,000 
107,000 
166,080

104,000 
104,000 
102,000 
101,000 
99,700 
98,700

June.

206,000 
207,000 
206,000 
203,000 
201,000

199,000 
196,000 
193,000 
188,000 
185,000

183,000 
179,000 
176,000 
173,000 
170,000

168,000 
167,000 
168,000 
170,000 
173,000

179,000 
189,000 
200,000 
210,000 
218,000

223,000 
227,000 
228,000 
229,000 
229,000

98,200 
98,000 
98,400 
99,600 
102,000

104,000 
108,000 
111,003 
115,000 
118,000

112,000 
125,000 
130,000 
135,000 
141,000

147,000 
153,000 
159,000 
165,000 
171,000

177,000 
184,000 
189,000 
192,000 
193,000

193,000 
190,000 
188,000 
186,000 
189,000

July.

226,000 
220,000 
216,000 
211,000 
208,000

204,000 
200,000 
198,000 
195,000 
190,000

187,000 
.185,000 
184,000 
182,000 
181,000

179,000 
179,000 
.177,000 
174,000 
171,000

168,000 
165,000 
162,000 
159,000 
156,000

152,000 
149,000 
146,000 
143,000 
141,000 
139,000

198,000 
210,000 
220, COO 
226,000 
232, OCO

235,000
237,000 
238,000 
240,000 
243,000

248,000 
251,000 
254,000 
257,000 
260,000

261,000 
262,000 
262,000 
263,000 
263,000

262,000 
259,000 
254,000 
249,000 
243,000

237,000 
228,000 
220,000 
212,000 
207,000 
203,000

Aug.

138,000 
137,000 
136,000 
135,000 
134,000

133,000 
132,000 
131,000 
130,000 
129,000

128,000 
127.000 
128,090 
125,000 
123,000

119,000 
118,000 
116, COO 
115,000 
113,000

112,000 
110,000 
109,000 
109,000 
107,000

105,000 
104,000 
103,000 
101,000 
99,200 
97,600

199,000 
194,000 
189,000 
184,000 
178,000

173,000 
166,000 
166,000 
162,000 
158,000

156,000 
154,000 
152,000 
149,000 
147,000

145,000 
143,000 
142,000 
140,000 
136,000

131,000 
125,000 
120,000 
116,000 
114,000

110,000
107,000 
104,000 
102,000 
97,800 
94,400

Sept.

96,000 
94,000 
92,000 
90,400 
88,800

86,400 
84,800 
83,200 
80,800 
79,200

77,600 
76,000 
74,400 
73,«00 
72,000

70,600 
69,100 
67,600 
66,900 
65,500

64,100 
62,700 
62,000 
60,500 
59,100

58,400 
57,000 
55,700 
54,700 
53,300

90,800 
88,000 
85,200 
82,000 
79,2CO

76, OCO 
73,200 
70,600

59,400 
60,200

61,600 
64,100 
59,800 
70,400 
72,800

73,600 
73,600 
73,200 
73,200 
73,600

73,600 
73,400 
72,800 
71,600 
70,200
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Monthly discharge of Columbia River at Trail, B. C.,for the years ending Sept. SO, 1919
and 1920.

[Drainage area, 34,000 square miles.]

Month.

1918-19.

March................... _ .......
April..............................
May..............................

July..............................

1919-20.

March. ...........................

May..............................

July..............................

Discharge in second-feet.

Maximum.

66,200 
42,200

25,800 
24,100 
18,500 
61,200 

204,000 
229,000 

« 226,000 
138,000 

  96,000

229,000

50,600 
25,600 
18,000 
16,800 
14.300 
13,000 
21,000 

107,000 
193,000 
263,000 
199,000 
90,800

263,000

Minimum.

43,100 
28,500

13,000 
18,000 
15,200 
19,000 
64,800 

167,000 
139,000 
97,600 
53,300

13,000

25,900 
18,300 
14,200 
14,300 
11,900 
11,000 
13,000 
21,500 
98,000 

198,000 
94,400 
59,400

11,000

Mean.

53,608 
34,500 
25,800 
19,900 
21,100 
16,200 
34,400 

107,000 
195,000 
179,000 
119,000 
72,500

73,200

34,700 
21,800 
15,700 
15,200 
13,300 
11,700 
15,400 
74,100 

146,000 
240,000 
144,000 
71,300

66,900

Per 
square 
mile.

1.58 
1.01 
.76 
.59 
.62 
.48 

1.01 
3.15 
5.74 
5.27 
3.50 
2.13

2.15

1.02 
.64 
.46 
.45 
.39 
.34 
.45 

2.18 
4.29 
7.06 
4.23 
2.10

1.97

Run-off.
 

Inches.

1.82 
1.13 
.88 
.68 
.65 
.55 

1.13 
3.63 
6.40 
6.08 
4.04 
2.38

29.37

1.18 
.71 
.53 
.52 
.42 
.39 
.50 

2.51 
4.79 
8.14 
4.88 
2.34

26.91

Acre-feet.

3,300,000 
2,050,000 
1,590,000 
1,220,000 
1,170,000 

996,600 
2,050,000 
6,580,000 

11,600,000 
11,000,000 
7,320,000 
4,310,000

53,200,000

2,130,000 
1,300,000 

965.000 
935,000 
765,000 
719,000 
916,000 

4,560,000 
8,690,000 

14,800,000 
8,850,000 
4,240,000

48,900,000

COLUMBIA RIVER AT VERNITA, WASH.

LOCATION. In sec. 11, T. 13 N., R. 24 E., at Richmond ferry, half a mile north of 
Vernita and 6 miles below Priest Eapids, in Benton County.

DRAINAGE ABBA. 95,500 square miles. Areas in United States measured on topo­ 
graphic maps and on maps issued by United States Geological Survey on scale 
1:500,000. Areas in British Columbia measured on Department of the Interior 
Railway Belt maps, scale 1:500,000; Department of Mines, West Kootenay.sheet, 
scale 1:253,440; and Department of Lands map, scale 1:1,125,000.

RECORDS AVAILABLE. Flood heights only, at Wenatchee, 1894 to 1903; continuous 
gage-height record at Wenatchee, April 18,1904, to December 31,1916; at Beverly 
January 1-13, 1917; at Vernita, January 14, 1917, to September 30, 1920; daily 
discharge ascertained from May 1, 1913, to September 30, 1920. Gage-height 
record at Wenatchee published by United States Weather Bureau.

GAGE. Since March 25, 1918, vertical staff gage in eight sections, on right bank at 
ferry; read by J. P. Richmond. Prior to January 1,1916, staff gage, one inclined 
and six vertical sections reading from 0 to 64 feet, on right bank about a mile above 
highway bridge at Wenatchee; zero of gage 583 feet above sea level. January 1 
to December 31,1916, vertical staff reading from  2 to 61 feet on pier of highway 
bridge at Wenatchee; zero of gage 579.30 feet above sea level. January 1-13, 
1917, vertical staff on pier of Chicago, Milwaukee & St. Paul Railway bridge at 
Beverly, supplemented by temporary low-water vertical section on left bank at 
same location. January 14 to July 11, 1917, vertical staff in four sections on left 
bank at ferry at Vernita. July 12 to October 25,1917, temporary vertical staff in
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six sections at present site on right bank. October 25, 1917, to March 24, 1918, 
five sections of present gage. All gage readings at Vernita refer to same datum, 
388.7 feet above sea level. Gages at Wenatchee read by Weather Bureau ob­ 
servers.

DISCHARGE MEASUREMENTS. Made from standard gaging car on ferry cable at Vernita 
Or, when ice conditions are severe, from railroad bridge at Beverly.

CHANNEL AND CONTROL. Bed composed of gravel and boulders. Biigh-Water con­ 
trol, Coyote Rapids 6 or 7 miles below gage; low-water control, riffle noticeable at 
low stages about three-fourths mile below gage; apparently permanent.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 26.4 feet on June 1 and 2 (discharge, 368,000 second-feet); minimum 
discharge, 32,600 second-feet (current-meter measurement) January 10, when 
stage-discharge relation was affected by ice.

Maximum stage recorded during year ending September 30, 1920, 26 feet 
July 15-18 (discharge, 359,000 second-feet); minim van, discharge, 23,900 second^ 
feet (current-meter measurement) December 14, when stage-discharge relation 
was affected by ice.

1913-1920: Maximum stage recorded, 45.7 feet at Wenatchee, June 15 and 16, 
1913 (discharge, 528,000 second-feet); minimum discharge, 23,900 second-feet 
(current-meter measurements) January 31, 1917, and December 14, 1919, When, 
stage-discharge relation was affected by ice.

Maximum stage recorded at Wenatchee by United States Weather Bureau and 
Great Northern Railway Co., 58.0 feet June 7, 1894 (discharge estimated, by ex­ 
tending rating curve, at 710,000 second-feet).

ICE. Stage-discharge relation affected by ice except during mild winters. I^low 
estimated from gage-height record, discharge measurements, observer's notes, 
and weather records.

DIVERSIONS. Some water diverted for irrigation.
REGULATION. None.
ACCURACY. Stage-discharge relation permanent; affected by icfe January 9-17, 1919, 

and December 9, 1919, to March 11, 1920. Rating curves well defined, curve 
used after September 30,1919, drawn so as to average all measurements better and 
differs slightly from curve previously used below 66,000 second-feet. Gage read 
twice daily to hundredths. Daily discharge ascertained by applying mean daily 
gage-height to rating table. Records excellent except for period when stage- 
discharge relation was affected by ice.

COOPERATION. Maintained in cooperation with Washington Irrigation & Develop­ 
ment Co.

Discharge measurements of Columbia River at Vernita, Wash., during the years ending
Sept. 80, 1919 and 1920.

Date.

1918. 
Nov. 7 8

1919. 
Jan. 9-10

28 
30 

Feb. 20
Mar. 6

»

Made by   -

D. J. F. Calkins........

.....do................. 

.....do................. 

.....do.................

.....do.................

&L
Feet.

A 07

ol.97
4.92 
5.33 
3.61
2.85

Dis- 
charge.

Sec-ft. 
56,500

32,600
56,900 
60,900 
48,200
42,900

Date.

1919. 
Nov. 5
Dec. 14 

1920.
Jan. 12 
Feb. 2

Sept. 2

Made by  

.....do.................

.....do................. 

.....do............:.... 

.....do.................

.....do.................

4£.
Feet. 

1.87
06.70

02.54 
ol.42 
19.18
11.88

Dis­ 
charge.

See-ft. 
36,209
23,900

26,900 
32j50G 

225,008
124-009

Stage-discharge relation affected by ice.
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Daily dtitiharge, in second-feet, of Columbia River at Vernita, Wash., for the years Ending
Sept. SO,

Day.

1918-19.

2.............
3.............
4.............
5.............

.6.............
7.............
8.............
9. ............
10.............

11.............
12.............
13.............
14.............
15.............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30. .............
31..............

1919-20. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
10

14..............
15..............

16..............
17..............
18..............
19........:.....
20..............

21..............
22..............
23..............
24..............
25

28..............
27..............
28..............
29..............
30..............
31..............

Oct.

85,600 
84,700 
83,800 
82,900 
82,000

81,100 
80,200 
79,300 
79,300 
76,600

76,600 
74,800 
74,800 
74,000 
73,100

72,200 
73,100 
72,200 
71,400 
71,400

69,700 
68,800 
68,000 
67,200 
66,300

64,600 
63,1800 
63,000 
63,000 
63,800
63,000

68,800 
67,200 
64,600 
62,900 
62,100

61,300 
58,900 
53,500 
55,000 
53,400

52,000 
50,500 
49,800 
49,800 
48,400

47,800 
47,100 
45,800 
45,200 
43,800

43,200 
42,600 
42,600 
42,600 
41,900

41,200 
41,200 
39,300 
38,700 
38,100 
37,500

Nov,

63,000 
62,200 
60,600 
59,800 
59,000

59,000
58,200 
53,600 
55,900 
55,200

54,500 
53,800 
53,800 
53,800 
53,100

53,100 
53,100 
53,800 
53,100 
53,100

51,700 
51,000 
51,000 
50,300 
49,700

48,400 
47,700 
47,000 
45,700 
45,100

37,500 
37,500 
37,500 
36,900 
,36,900

36,900 
36,900 
38,300 
33,300 
35,700

35,100 
34,500 
34,500 
34,500 
33,900

33,900 
37,500 
37,500 
33,900 
36,900

37,500 
33,900 
36,300 
33,300 
36,900

37,500 
37,500 
33,900 
38,300 
35, 100

Dec.

44,400 
43,800 
43,800
43,800
45,100

45,700 
46,400 
45,700 
44,400 
43,800

43,800 
43, 100
43,100 
44,400 
48,400

47,000 
46,400 
46,400 
46,400 
47,700

48,400 
47,700 
47,000 
46,400 
45,700

45,700 
43,800 
43,100 
43,100 
41,900
41,300

35,100 
34,500 
33,900 
34,500 
33,900

32,700 
30,000 
28,300

25,000 

23,900

26,000 

28,000

Jan.

40,600 
40,000 
39,400 
38,200 
38,800

36,900 
36,300 
35,100

32,900

33,200 
36,300
37,500

38,800 
39,400 
40,600 
45,100 
45,700

50,300 
54,500 
57,400 
59,800 
60,600
61,400

26,000

26,900 

29,000

28,000

Feb.

60,600 
60,600 
59,800 
58,200 
56,600

55,200 
54,500 
53,100 
52,400 
51,700

51,700 
51,700 
51,700 
51,000 
50,300

49,700 
49,000 
49,700 
49,700 
48,400

47,700 
46,400 
45,100 
44,400 
43,100

43,100 
41,900 
42,500

31,000 
32,500

32,000 

31,000

30,000

Mar.

43,100 
43,800 
44,400 
43,800
43,800

43,100 
43,100 
43,100 
42,500 
41,900

41,900 
41,900 
41,300 
40,600 
39,400

39,400 
38,800
42,500 
43,800 
44,400

49,000 
52,400 
53,100 
53,100 
52,400

52,400 
51,700 
51,700 
53,800 
56,600 
57,400

28,000

27,200 
27,200 
27,800 
28,800

28,300 
35,100 
41,200 
36,900 
35,100

33,900 
33,900 
33,900 
36,900 
36,300

37^500 
38,100 
37,500 
37,500 
36,900 
37,500

Apr.

58,200 
59,800 
64,600 
,67,200 
72,200

78,400 
85,600 
89,200 
91,100 
91,100

81,200 
89,200 
90,200 
92,000 
93,000

93,000 
93,000 
94,000 
94900 
97,800

103,000 
107,000 
109,000 
111,000 
113,000

117,000 
124,000 
132,000 
142,000 
196,000

37,500 
38,100 
37,500 
36,900 
36,300

33,900 
36,300 
38,900 
38,900 
36,300

35,700 
35,100 
37,500 
37,500 
40,000

45,200 
45,200 
47,100 
48,400 
49,100

49,800 
51,200 
52,000 
52,700 
54,200

55,000
55,700 
58,500! 57,300' 

60,500

May.

164,000 
169,000 
176, GOG 
184,000 
184,000

185,000 
187,000 
187,000 
187,000 
188,000

190,000 
190,000 
190,000 
188,000 
187,000

185,000 
187,000 
190,000 
196,000 
200,000

205,000 
219,000 
238,000 
255,000 
272,000

284,000 
300,000 
319,000 
339,000 
350,000 
366,000

64,600 
68,800 
70,600 
72,200 
74,800

78,400 
80,200 
83,800 
89,200 
94,000

104,000 
113,000 
120,000 
131,000 
140,000

150,000 
160,000 
171,000 
182,000 
194,000

199,000 
203,000 
208,000 
210,000 
211,000

311,000 
311,000 
210,000 
208,000 
208,000 
205,000

June.

368,000 
368,000 
364,000 
364,000 
361,000

359,000 
361,000 
359,000 
352,000 
345,000

339,000 
332,000 
321,000 
315,000 
311,000

304,000
302,000 
300,000 
298,000 
300,000

304,000 
315,000 
323,000 
328,000 
332,000

337,000 
348,000 
350,000 
350,000 
345,000

199,000 
197,000 
196,000 
194,000 
196,000

197,000 
200^000 
202,000 
205,000 
214,000

222,000 
228,000 
231,000 
234,000 
238,000

246,000 
259,000 
267,000 
274,000 
284,000

290,000 
296,000j 
302,000 
315,000
323,000

319,000 
317,000' 
317,000 
317,000 
315,000

July.

343,000 
339,000 
334,000 
328,000 
321,000

311,000 
304,000 
298,000 
290,000 
286,000

282,000 
274,000 
270,000 
265,000 
259,000

255,000 
252,000 
250,000 
246,000 
243,000

250,000 
236,000 
231,000 
224,000 
218,000

211,000 
205,000 
200,000 
196,000 
191,000 
188,000

315,000 
317,000 
321,000 
328,000 
332,000

341,000 
345,000 
348,000 
348,000 
348,000

345,000 
348,000 
354,000 
352,000 
359,000

359,000 
359,000 
359,0001 
357,000 
354,000

352.000 
352,000 
350,000 
345,000 
339,000

332,000 
323,000 
315,000 
304,000 
294,000 
282,000

Aug.

185,000 
181,000 
176,000 
175,000 
174,000

172,000 
172, 00 
171,000 
171,000 
169,000

169,000 
168,000 
165,000 
162,000 
161,000

157,000 
153,000 
150,000 
147,000 
143,000

140,000 
139,000 
138,000 
137,000 
136,000

133,000 
131,000 
128,000 
128,000 
124,000 
120,000

274,000 
265,000 
259,000 
254.000 
248,000

2|1,000 
232,000 
226,000 
218,000 
211,000

205,000 
202,000 
199,000 
194,000 
191,000

187,000 
182,000 
179,000 
178,000 
175,000

172,000 
168,000 
162,000 
156,000 
152,000

147,000 
1*3,000 
138,000 
134,000 
132,000 
128,000

Sept.

117,000 
115,000 
114,000 
113,000 
111,000

110,000 
108,000 
106,000 
104,000 
102,000

99,700 
97,800 
94,900 
93,000 
91, 100

89,200
87,400 
85,600 
83,800 
82,900

81,100 
80,200 
79,300 
78,400 
77,500

76,600 
74,800 
73,100 
71,400 
69,700

126,000 
123,000 
19,000 

115,000 
110,000

106,000 
103,000 
101,000 
98,700 
96,800

94,900 
94,000 
93,000 
92,000 
94,900

94,90Q 
94,900 
93,000 
92,000 
91,100

91,100 
92,000 
93,000 
94,900 
96,800

96,800 
97.860 
96 800 
96,800 
95,800

NOTE. Braced figures show mean discharge for periods included.
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Monthly discharge of Columbia River, at Vernita, Wash., for the years ending Sept. SO, 
» 1919 and 1920.

[Drainage area, 95,500 square miles.]

Month.

1918-19.

November. .......................

February .........................

April..............................
May..............................

July..............................

. Theyear....................

1919-20.

November. .......................

March.............................
April..............................
May..............................

July..............................

Discharge In second-feet.

Maximum.

. 85,600 
63,000 
48,400 
61,400
60,600 
57,400 

156,000 
366,000 
368,000 
343,000 
185,000 
117,000

368,000

68,800 
37,500 
35,100

41,200 
60,500 

211,000 
323,000 
359,000 
274,000 
126; 000

359,000

Minimum.

63,000 
45,100 
41,300

41,900 
88,800 
58,200 

164,000 
298,000 
188,000 
129,000 
69,700

37,500 
33,900 
23,900

27,200 
33,900 
64,600 

194,000 
282,000 
128,000 
91,100

23,900

Mean.

73,200 
53,700 
45,100 
40,700 
50,700 
48,100 
96,600 

221,000 
335,000 
261,000 
154,000 
92,200

123,000

49,700 
36,400 
28,100 
27,580 
31,100 
32,100 
44,400 

146,000 
253,000 
338,000 
192,000 
99,500

107,000

Per 
square 
mile.

0.766 
.562 
.472 
.426 
.531 
.483 

1.01 
2.31 
3.51 
2.73 
1.62 
,965

1.29

,520 
.381 
.294 
.288 
.326 
.336 
.465 

1.53 
2.65 
3.54 
2.01 
1.04

1.12

Run*off.

Inches.

0.88 
.63 

".54 
.49 
.55 
.56 

1.13 
2.66 
3.92 
3.15 
1.86 
1.08

17.45

.60 

.43 

.34 

.S3 

.35 

.39 

.52 
1.76 
2.96 
4.08 
2.82 
1.16

15;24

Acre-feet.

4,500,000 
3,200,000 
2,770,000 
2,500,000 
2,820,000 
2,830,000 
5,750.000 

13,600,000 
19,900,000 
16,000,000 
9,470,000 
5,490,000

88,800,000

3,060,060 
2,170,000 
1,730,000 
1,690,080 
1,790,000 
1,970,000 
2,640,000 
8,980,000 

15,100.000 
20,800,000 
11,800,000 
5,920,000

77,600,000

KOOTENAI EIYEB BASIN. 

KOOTENAI RIVER AT LIBBY, MOOT.

LOCATION. In sec. 3, T. 30 N., E. 31 W., at highway bridge opposite Great Northern
Bailway station at Libby, Lincoln County. 

DRAINAGE AREA. 11,000 square miles,
RECORDS AVAILABLE. October 13, 1910, to September 30, 1919. 
GAGE. Chain gage on left span of highway bridge; prior to completion of bridge a

temporary staff gage fastened to an old stump on the right bank at lower side of
bridge. In February, 1913, gage datum lowered 2 feet; all readings prior to
change reduced to new datum. 

DISCHARGE MEASUREMENTS. Made from highway bridge; prior to erection of bridge,
from ferry cable. 

CHANNEL AND coNTROL.r Channel broken by two piers. Bed of stream composed of
small rocks; probably permanent; current fairly swift and uniformly distributed. 

EXTREMES OP DISCHARGE. Maximum stage reported during year ending September
30,1919,14.58 feet at 9.05 a. m. May 29 (discharge, 80,000 second-feet); minimum
stage, 1.80 feet February 27 (discharge, 2,160 second-feet).

1910-1919: Maximum stage, 19.17 feet June 21,1916 (discharge, 130,000 second- 
feet); minimum stage, 1.4 feet February 7, 1914 (discharge, 1,480 second-feet,
revised). 

ICE. Stage-discharge relation slightly affected by ice; open-channel rating used
throughout the winter. 

DIVERSIONS. None of importance. 
104341 23 WSP 512  8
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ACCURACY. Stage-discharge relation permanent except for slight ice effect during 
winter. Rating curve well defined between 3,400 and 25,000 second-feet and 
fairly well above 25,000 second-feet. Gage read twice daily to hundredths April 
to July and once daily to hundredths during remainder of year. Records good 
for open-channel flow; fair for winter when there may have been slight ice effect 
on stage-discharge relation.

COOPERATION. Gage-height record furnished by United States Forest Service.

The following discharge measurement was made by W. A. Lamb: 
March 24, 1919: Gage height, 2.70 feet; discharge, 3,800 second-feet.

Daily discharge, in second-feet, of Kootenai River at Libby, Mont., for the year ending
Sept. SO, 1919.

Day.

1. ........
2.........
3.........
4.........
5.........

6......... 
7......... 
8.........
9......... 

10.........

11......... 
12......... 
13.......... 
14......... 
15.........

16.........
17.........
18.........
19.........
20.........

21......... 
22......... 
23.........
24.........
25.........

26.........
27.........
28.........
29.........
30......... 
31.........

Oct.

5,790
5,730
5,700
5)730
5,640

5,560 
5,490 
5,670 
5,790 
5,760

5,430 
5,520 
6,090 
6,030 
5,790

S,470
8,090
8,130
8,160
7,590

7,230 
7,130 
6,880
6,690
6,470

6,280
6,160
6 nan
6 090
5,970 
5,820

Nov.

5,670
5,610
5 ARf\

5,310
5,430

5,220 
5 200 
5,020 
4,940 
4,910

4,880 
5,310 
5,080 
4,860
4 Q7fi

5,170
5,400
5,080
4,860
4,750

4,610
4,480 
4,320
4 140
3*440

3,120
3 220
3,080
3 Mtt '

3,370

Dec.

3,670
3,970
4,170
4 OKA

4,320

4,300 
4,240 
4,120 
4.120 
4,040

3,900 
3,880 
3,690 
3,880 
4 460

S ARA

4,770
4,430
4,120
3,900

3,830 
3,140
2,880'
3 OftA

3,110

3,020
2,920
3,290
4 1 An
3,600 
4,370

Jan.

3,280
2 ifin
A 14A

5,080

 *.*...

9 1d/l

9,210

8,740
6 0OA

5 eon

5,340
5,110 
4,580

Feb.

4,560
3*900
4.430
3,920
3,460

3,900 
3,600 
3.690 
3,700 
3,710

3,830 
3,600 
3,600 
3,850
3 eon

3,510
3,600
3 7ftn
3,570
3,370

3,330 
3,290
2 QAf\

2 Af\n

2 Q9fi

2 «>in
2 iftfl
2,450

.......

Mar.

2 iyjn
2 79n
9 SSrt
9 oon
3,120

3,660 
3,550 
3,490 
3,430 
3,370

3,510 
3,420 
3,370 
3,250 
3,220

3 1 Oft

3 1 AA

3,350
3 480
^ 900

3,760 
3,730 
3,830
f OWI

4 i*wi

4,120
4 040
4' 020
4,200
4,720 
5,490

Apr.

6,340
6,910
7,200
7,690
8,920

9.390 
8,710 
8,090 
7,660 
7,820

8,500 
8,960 
8,470 
8,130 
7,820

7 AMI
7 inn
8,330

10 100
11,800

12,400 
12,400 
12,500
if> QAA

14,000

17 600
2l' 100
25,200
28,800
30,400

May.

28,000
25,500
23,000
20,500
18,100

16,300 
15,200 
14,500 
14,300 
14,700

15,700 
16,000 
16,300 
15,600 
15,600

17,200
19,500
22,600
oi Arm
30,500

40,900 
52,600 
62 800
71 400
fi7'oon

64 900
65! 300
79 ^tflft

re s^h
78,300 
67,600

June

'56,100
43,200
36,700
33,800
34,300

37,200 
41,100 
40,700 
36,000 
33,600

32,200 
30,000 
27,400 
27,000 
28,600

30,600
31,400
33,800
35,300
30,700

42,700 
48,700 
51,000AQ. CAA
RQ firtA

on on/I

37,500
qo OAft

36,200
32,300

July,

28,700
36.600
24,000
23,000
22,400

22,400 
22,400 
22,200 
19,500 
18,600

18,800 
19,800 
20,000 
19,500 
18,700

18,100
17,700
18,200
18,200
16,100

14,400 
13 500 
13,100
13,500
13,100

13,100
13,200
1*> BAA

12,200
11,400 
11,200

Aug.

11,300
11,700
12,200
19 fiftfl

12,800

14,200 
16,800 
15,400 
14,100 
12,900

12,660 
12,000 
11,300 
10,700 
10,300

9 Qfin
9,500
9,170
9 17O

9,100

9,210 
9,170 
8,990
Q -OKA

8,500

8 «>QA

8,030
7,890
£820
7,760 
7,630

Sept.

7 300
7,' 530
Q CAA

Q V7(\

7,690

7,260 
7,200 
7,300 
1100 
6,590

6,470 
6220 
6,030 
6,160 
6,160

6,190
6,030
6,030
6,030
5,850

5,760 
5 670 
5,640
K IQfl

5 X4A

5 OCA

5 1^n

5 200
5,250
5,170

NOTE. Discharge interpolated for following days when gage was not read: Oct. 6,27, Dec. i, 15,25. Jan. 
1, Feb. 9.23, 25,26, Mar. 1-4, 8,9,16, July 6, Sept. 21 and 28.

Monthly discharge of Kootenai River at Libby, Mont., for the year ending Sept. 50, 1919.

Month.

October.............................................:....
November...............................................
December................................................
February................................................
March....................................................
April..... ................................................
May......:...............................................
June.....................................................
July......................................................
August...................................................
September...............................................

Discharge in second-feet.

Maximum.

8,470 
5,670 
5,050 
4,560 
5,490 

30,400 
79,800 
56,100 
28,700 
16,800 
8 500

Minimum.

5,430 
3,040 
2,880 
2,160 
2,580 
6,340 

14,300 
27,000 
11, 200 
7,630 
5, 140

Mean.

6,350 
4,660 
3,900 
3,430 
3,600 

11,800 
35j700 
37,600 
17,900 
10,600 
6,330

Run-oft
iaacre-  lee't.

390,000 
' 277,000 

240,000 
190,000 
221,000 
702,000 

2,200,090 
2,240,080 
1,100,000 

652,000 
377,000



UPPER COLUMBIA EiVEE BASIN.

MOYIE RIVER AT SISTYDER, IDAHO.

LOCATION. In sec. 23, T. 64 N., R. 2 E. Boise meridian, at Snyder ranger statical, a, 
quarter of a mile west of Snyder station on Spokane International Railway, Bon- 
ner County, 3J miles below Round Prairie and 12 miles above mouth.

DRAINAGE AREA. 717 square miles (area in United States measured on map issued 
by United S,tates Geological Survey on scale 1: 250,000; area in British Cojuin- 
bia measured on Cranbrook sheet, British Columbia map).

RECORDS AVAILABLE. February 21, 1912, to September 30,1916, and March 1,1919, 
to September 30, 1920, at present site; March 10, 1911, to February 20, 1912, at 
railway bridge 1 mile downstream.

GAGE. Vertical and inclined staff installed October 21, 1919, on left bank, 150 
feet west of Snyder ranger station; read by W. O. Blackman. March 10, 1911, 
to February 20, 1912, vertical staff on left abutment of railway bridge 1 mile 
below present gage; February 21,1912, to October 20,1919, vertical and inclined 
staff 35 feet below present gage and at same datum.

DISCHARGE MEASUREMENTS. Made by wading or from cable near gage. High-water 
measurements formerly made from highway bridge a quarter of a mile down­ 
stream.

CHANNEL AND CONTROL. Bed composed of small boulders and gravel; gradient 
steep. Channel straight above and bejow gage. Banks high and not subject to 
overflow. Riffle control 500 feet bellow gage; shifting at high stages.

EXTREMES OF DISCHARGE. Maximum stage recorded during period March 1, 1919, 
to September 30,1920, 9.0 feet May 23,1919 (discharge, 7,230 second-feet); mini­ 
mum stage recorded, 2.80 feet October 25-26, 1919 (discharge, 56 second-feet).. 
Discharge may have been lower in December, 1919, when stage-discharge relation 
was affected by ice.

1911-1916; 1919-1920: Maximum stage recorded, 11 feet at 4 p. m. June 19, 
1916 (discharge, 10,800 second-feet); minimum stage recorded October 25-26, 
1919.

ICE. Stage-discharge relation seriously affected by ice; flow estimated from ob­ 
server's notes and weather records.

ACCURACY. Stage-discharge relation changed May 23, 1919, and May 18, 1920; was 
affected by ice December 1-27, 1919, January 1-17, and 20-31, and February 
1-13, 15-19, and 21-26,1920. Rating curve used prior to May 23, 1919, well de­ 
fined between 200 and 3,000 second-feet; curve used May 23, 1919, to May 17, 
1920, well defined up to 3,000 second feet, and curve used subsequent to May 17, 
1920, well defined between 100 and 3,000 second-feet. Gage read to hundredths 
once daily until June 30, 1919, after which it was read twice daily. Daily dis­ 
charge ascertained by applying mean daily gage height to rating table. Records 
poor for periods of ice effect, and July 14 to August 2, 1919, and March 7-20, 
1920, when gage was not read; otherwise records are good.

COOPERATION. Gage-height record furnished by the United States Forest Service.

Discharge measurements of Moyie River at Snyder, Idaho, during the years ending Sept.
SO, 1919 and 1920.

Date.

1919. 
Sept 3
Oct. 22

1920. 
Apr. 29

30

Made by 

.....do..................

.....do..................

Gage 
height.

Feet. 
3.02
2 OS

4 64
4.58

Dis­ 
charge.

Sec.-ft. 
100
86.8

1.040
1,010

Date.

1820.

Aug.* 

Sept. 26

Made by 

.....do..................

.....do......................;do... ...... .........
D. J. F. Calkins........

Gage 
height.

Feet. 
5.35
5.28
3.12 
3.12 
3.48

Dis­ 
charge.

Sec.-ft. 
1,720
1,630

149 
148 
275
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Daily discharge, in second-feet, of Moyie River at Snyder, Idaho, for the years ending Sept.
SO, 1919 and 1920.  

Day.

1919. 
1.............
2.............
3..............
4..............
5..............

6..............
7..............

'8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27............'..
28..............
29..............
30..............
31..............

1919-20. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26.. r .. .........
27..............
28..............
29..............
30..............
31..............

Oct.

81
ftl
Qt

81
ftl

81
ftl

ftl
ftl
ftl

81
81
81
ftl

81

81
81
81
si
81

79
86
79
an
KR

*w\
65
S3
83
fit

81

Nov.

..

CO

ftl

79
81
fti

79
TO
79
TO

70
70
74
74
86

111
111
111
111
108

97
97
07

119
141

163
18R
207
211
147

Dec.

90

80

150

111
111
108
09

Jan.

80

90

100
100

80

Feb.

on

86

90

86

80

81
95

147

Mat.

191
191

191
191
191
191
191

191
191
191
191
191

191

191
191
228

228
228
265
310
310

310
310
^w
412
461
509

105
97
on
86
DO

81
07

94
100
106

113
119
125
132
138

144
151
157
163
170

176
223
298
Qflfi

OQQ

223
207
190
183
198
202

Apr.

558
622
688
688
950

1,200
1,480
1,450
1,420
1,390

1,350
1,320
1,290
1,290
1,200

1,120
1,200
1,900
2,370
2,760

2,370
2,250
2,250
2,270
3,170

3,750
4,360
4,840
4,610
4,380

183
161
1<vt

141
147

161
168
161
147
141

183
416
538
570
475

475
475
505
640
745

670
605
605
570
605

640
850

1,180
1><60
1 970

May.

4,150
3,910
3.680
3,450
3,320

3,180'
3,040
2,910
2,780
2,640

2,500
2,370
2,250
2,250
2,630

3,170
3,170
3,170
3,750
4,680

5,530
6,380
7,230
6,690
6,510

6,510
6,690
7,050
6,260
5,460
4,780

890
815
815
780
815

930
1,180
1,750
2,320
2,950

3,230
3,090
3,510
3,300
3,090

3,230
3,810
4,120
3,510
3,090

2,950
2,650
2,690
2,450
2,210

1,970
1,970
1,970
1,970
1,860
1,750

June,

3,960
3,510
3,230
3,090
3,230

3,230
3,230
2,950
2,950
2,440

2,440
2,440
2,440
2,440
2,320

2,440
2,440
2,320
2,200
2,200

2,440
2,200

: 1,970

1,860
1,750

1,550
1,459
1,360
1,360
1,180

1,650
1,650
1,650
1,970
2,080

2.440
2,560
2,950
3,370
8,230

3,230
3,230
3,250
3,376
3,510

3,660
3,510
3,510
3,510
2,950

2,950
2,950
2,820
2,690
2 9flf)

1,970
1,860
1,650
1,650
i t&(\

July.

930
850
780
710
670

640
640
640
640
570

570
570
570
552
534

517
499
481
464
446

428
410
393
375
357

340
322
304
286
269
251

1,650
1,550
1,550
1,450
1 360

1,180
1 140lioso
1,050

970

930
930
815,
780
745

«70
605
605
570
538

505
474
416
416
360

334
329
315
300
282
9fiO

Aug.

233
216
1%
198
198

19S
198
198
164
164

164
164
164
131
131

131
131
131
131
131

103
103
103
103
103

103
, 103

103
103
92
81

252
235
232
216
209

202
192
188
185
182

185
18$
175
164
158

153
147
142
139
137

134
132
130
127
125

122
122
127
127
132
123

Sept.

103
117
103
103
103

103
103
103
103
103

103
103
103
103
103

103
81
81
81
81

81
81
81
81
81

81
81
81
SI
81

118
116
116
114
112

1J2
110
110
105
114

122
137
164
209
224

, 224
224
224
220
220

239
256
277
2; 7
277

277
282
310
305
282

NOTE. Gage not read Mar. 30-31, Apr. 8-12,29-30, May 1-3,5-11.21-22,29, July 14-31, Aug. 1-2. Oct. 
7-8, and Nov. 24-27,1919, and Mar. 7-20, May 24-25, Aug. 11, and Sept. 25,1920; discharge interpolated. 
Braced figures show mean discharge for periods included.
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If&nthly discharge of Moyie River at Snyder, Idaho, for the years ending Sept. SO, 1919
and 1920.

[Drainage area, 717 square miles.]

Month.

^1919.

May..............................

July..............................

191S-20.

April..............................
May..............................

July..............................

Discharge In second-feet.

Maximum.

509 
4.840 
7,230 
3,960 

930 
233 
117

86 
211

100 
147
308 

1,180 
4,120 
3,660 
1,650 

252 
810

4,120

Minimum.

191 
558 

2,250 
1,180 

251 
81 
81

56 
70

81 
141 
780 

1,550 
269 
122 
105

56

Mean.

244 
2,020 
4,260 
2,420 

516 
144 
93.2

78.4 
106 
102 
83.9 
89.5 

156 
478 

2,310 
2,650 

779 
164 
196

600

Per
square 
mile.

0.340 
2.82 
5.94 
3,38 
.720 
.201 
.130

.109 
148 

.142 

.117 

.125 
-218 
.667 

3.22 
3.70 
1.09 
.229 
.273

.837

Eun-off.

Inches.

0.39 
3.15 
6.85 
3.77 
.83 
.23 
.14

.13 

.17 

.17 

.13 

.13 

.25 

.74 
3.71 
4.13 
1.26 
.26 
.30

11.38

Acre-feet.

15,000 
120,000 
262,000 
144,000 
31,700 
8,850 
5,550

587,000

4,820 
6,310 
6,270 
5,160 
5,150 
9,590 

28,400 
142,000 
158.000 
47,900 
10,100 
11,700

435,000

OLABK FORK BASIN. 

CLARK FORK AT ST. REGIS, MONT.

LOCATION. In sec. 19, T.,18 N., R. 27 W., at McLeod's ferry at St. Regie, Mineral
County, half a mile below mouth of St. Regis River. 

DKAINAGE AREA. Not measured.
RECORDS AVAILABLE. October 26, 1910, to September 30, 1920. 
GAGE. Vertical staff in four sections on left bank at old ferry landing; read by Archie

McLeod. 
DISCHARGE MEASUREMENTS. Made from highway bridge above mouth of St. Regie

River since 1918. Flow of St. Regis River added to obtain total flow passing the
gage. 

CHANNEL AND CONTROL. Bed is permanent both above and below the station.
Banks are high and not subject to overflow. Control is not sharply defined, being
formed by the bed of the stream for a distance of several hundred feet below the
gage.

EXTREMES OF DISCHARGE. Maximum stage recorded during the year ending Sep­ 
tember 30,1919, 13.0 feet May 31 (discharge, 29,300 second-feet); minimum stage
3.4 feet September 7 (discharge, 1,680 second-feet). 

Maximum stage recorded during the year ending September 30, 1920, 13.6 feet
May 18 and June 17 (discharge, 32,100 second-feet); minimum stage 3.0 feet
February 29 and March 1 (discharge, 1,330 second-feet). 

1910-1920: Maximum stage recorded, 19.1 feet May 30^-31, 1913 (discharge
62,800 second-feet); minimum stage 3.0 feet February 29 and March 1, 1920
(discharge, 1,330 second-feet). 

ICE. Stage-discharge rslation affected by ice.
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DIVERSIONS. Water diverted from several of the tributaries to irrigate land in the
Bitterroot Valley and in the vicinity of Missoula. 

REGULATION. Practically none. 
ACCURACY. Stage-discharge relation permanent except as affected by ice. Rating

curve well defined between 2,000 and 60,000 second feet. Gage read to tenths
once daily. Daily discharge ascertained by applying gage height to rating table.
Records fair

The following discharge measurement was made by W. A. Lamb: 
August 17, 1919: Gage height, 3.76 feet; discharge, 2,060 second-feet (includes 166 

second-feet the measured flow of St. Regis River).

Daily discharge, in second-feet, of Clark Fork at St. Regis, Mont., for the years ending
Sept. SO, 1919 and 1920. ' V

Day.

1918-19. 
1. .........
2:.........
3..........
4..........
5..........

6..........
7;.........
8..........
9..........

10..........

11..........
12..........
13..........
14. .........
15..........

16..........
17..........
18..........
19. .........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Oct.

4,230
4,420
4,420
4,230
4,230

4,420
5,240
4,620
4,620
4,620

4,620
4,420
4,230
4,620
4,230

4,230
4,230
4,420
4,230
4,230

4,230
4,230
4,040
4,040
4,040

4,040
4,040
4,230
4,230
4,420
4,230

Nov.

4,230
4,230
4,230
4,040
4,230

4,230
4,230
4,230
4,230
4,230

4,230
4,230
4,040
4,230
4,040

4,040
4,230
4,040
3,850
3,850

3,850
3,850
3,490
2,860
2,590

2,720
2,720
2,720
3,010
3,320

Dec.

3,490
3,490
3,670
3,850
3,850

3,670
3,670
3,670
3,490
3,490

3,320
3,010
3,160
3,320
3,670

3,490
3,670
3,320
3,160
3,010

3,010
2,860
2,590
2,460
2,340

2,340
9 OJA

2,340
2,220
2,100
1 Odd

Jan. Feb.

3,160
3,010
2,720
2,860
2,720

2,860
3,010
2,860
3,160
3,010

3,010
3,160
3,160
3,010
3,010

2,860
2,860
3,010
3,010
2,860

2,860
2,860
2,860
2,720
2,590

2 SOft

2,720
2,860

Mar.

2,720
2,860
2,720
3,010
3,010

3,010
2,860
2,860
2,860
2,720

2,720
2,860
2,860
2,860
3,010

2,860
3,010
3,010
3,160
3,320

3,490
3,670
3,850
4,620
4,620

4,820
5,030
5,030
5,030
6,310
7 fWWl

Apr.

7,960
8,200
8,200
7,960
8,450

7,960
7,480
7,000
7,240
7,240

7,240
6,780
6,780
6,560
6,340

6,340
6,560
6,780
7,240
8,200

7,960
8,700
8,700
9,700

11,400

12,900
15,200
17 3fM1

18,800
18,800

May.

18,400
17,300
16,600
14,500
13,200

12,300
11,700
11,100
11,100
10,800

10,800
10, 500
9,970
9,700

10,500

10,200
11,400
12,600
13,200
15,200

19,200
23,400
27,200
28,000
27,200

26,300

25,900
27,200
28,400
on qnn

June.

23,000
20,000
17,000
15,600
15,200

15,200
14,500
13,800
12,000
11,700

11,100
10,500
9,970
9,700
9,450

9,200
9,200
8,950
8,700
8,450

8,200
7,480
7,720
7,240
6,780

6,340
6,120
5,900
5,460
5,240

July.

4r620
4,420
4,230
4,040
3,850

4,040
3,850
3,490
3,320
3,320

3,160
3,010
3, 010
2,860
2,720

2,720
2,590
2,460
2,460
2,460

2,460

t 460
460

2,340
2,340

2,340
2,340
2,3iO
2,220
2,220
9 9*>A

Aug.

2,220
2 230
2,460>
2,460
2,590

2,460
2,460
2,340
2,340
2,340

2,220
2,340
2,220
2 220
2,100

2,100
2,100
2,220
1,990
1,990

1,990
1, 990
1,880
1,880
1,990

1,880
1,880
1,780
1,780
1,780
1,880

Sept.

1,880
1,789
1,880
1,780
1,780

1,780
1,680
1,780
1,780
1,780

1,880
1,880
1,880
1,880
1,880

1,880
1,880
1,880
1,880
1,880

1,780
1,880
1,780
1,880
1,780

1,880
1,780
1,880
1,780
1,880
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Daily disgorge, in second^&tr of Clark Fork at St. Rejgis, Mont., for the year ending 
Btpt. 30,1919 and 1920 Continued.

Day.

1919-20.
1..........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........

10..........

11..........
12.......... 
13..........
14..........
15..........

16..........
17..........
18..........
19.......... 
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Oct.

 1,880
1,880
1,990
1,990
1,990

2,100
2,100
2,100
2,220
2,100

2,220
2,220 
2,340
2,220 
2,220

2,340
2,340
2,340
2,220 
2,340

2,460
2,460
2,590
2,590
2,590

2,590
2,220
2,340 
2,460
2,590
2,590

Nov.

2,590
2,590
2^720
2,590
2,720

2,860
2,720
2,860
2,720
2,590

2,460
2,460 
2,220
2,220 
2,220

2,460
2,720
2,860
2,860 
2,720

2,720
2,720
2,720
2,590
2,720

2,720
2,220
2,220 
2,100
2,220

J>ec.

2 220
2,220
1,990

.......

.......

.......

.......

.......

.......

.......

.......

.......

.......

.......

.......

.......

Jan.

.......

.......

.......

.......

.......

.......

.......

.'......

.......

.......

.......

.......

.......

Feb.

.......

.......

.......

.......

.......

.......

.......

.......

Mar.

1,330
2,340
2 340
2', 460
2,460

2,340
2,220
2,100
2,100
2,220

2,590
2,590 
2,720
4,420 
5,030

4,820
4,230
3,490
3,320 
3,160

3,320
4,040
4,420
5,240
5,460

5,030
4,420
3,850 
3,490
3,670
3,850

Apr.

4,230
4,230
3,670
3,490
3,160

3,320
3,490
3,850
4,420
5,680

8,450
7,960 
7,960
8,950 
9,450

8,950
8,700
8,200
7,960 
7>960

8.200
8,700
8,200
7,480
7,000

6,780
7,960
8,700 
8,950
9,700

May.

9,700
9,970
9 7nn
9,970
9,700

10,200
11,400
13,500
17,000
20,600

25,400
27,600 
28,900
28,400 
28,000

28,900
31,200
32,100
31,600 
30,200

29,300
28,000
27,600
27,200
25,900

24,600
22,600
21,400 
22,200
23,400
23,000

June.

21,400
19,900
18,400
19,500
19,500

21,400
24,200
25,900
28.400
29,300

28,900
28,400 
28,000
28,000 
29,800

31,600
32,100
31,600
29,800 
28,000

25,900
24,600
24,200
24,200
22,600

20,300
18,400
16,200 
15,600
15,200

July.

15,600
16,600
16,200
15,600
15,200

13,800
12,900
11,400
10,800
10,500

9,700
8,700 
8,950
8,700 
8,700

8,450

7,720
7,480 
7,480

7,240
7.000
7,000
6,340
6,120

5,680
5,460
5,240 
4,420
4,620
4,420

Aug.

4,230
4, 420
4,420
A fun
3,850

3,670
3,670
3,670
3,490
3,670

3,670
3,320 
2,720
4,230 
4,040

3,850
3,670
3,670
3,670 
3,670

3,490
3,490
3,160
3,320
3,010

3,160
3,010
3,010 
3,320
3,160
3,320

Sept.

3,320
3,320
3,160
3,160
3,010

3 490
3^010
3,010
2,460
2,720

2,720
3,010 
3,010
3,160 
3,490

4,230
4,420
4,230
4,040 
3,850

3,850
3,670
3,670
3,670
3,850

4,040
4,230
5,460 
4,230
4,230

NOTE. Discharge, Dec. 27-31,1918, estimated because of ice. Stage-discharge relation also affected by 
ice Jan. 1-31,1919, and Dec. 4,1919, to I eb. 28,1920: data inadequate for determination of discharge. Dis­ 
charge, June 2,1919, interpolated because of erroneous gage reading.

Monthly discharge of Clark Fork at St. Regis, Mont., for the years ending Sept. SO, 1919
and 1920.

Month.

1918-19.

April.....................................................
May.....................................................

July.....................................................

1919-20.

March.... ................................................
April.....................................................
May. . . .. ..... ...... . ..... ..

July.....................................................
August. ..................................................

Discharge In second-feet.

Maximum.

5,240 
4,230 
3,850 
3,160 
7,000 

18,800 
29,300 
23,000 
4,620 
2,590 
1,880

, 2,590 
2,860 
5,460 
9,700 

32 100 
32,100 
16,600 
4,420 
5,460

Mini-mum .

4,040 
2,590 
1,990 
2,590 
2,720 
6,340 
9,700 
5240 
2,220 
1,780 
1>680

1,880 
2,100 
1,330 
3,160 
9,700 

15,200 
4,420 
2,720 
2,460

Mean.

4,330 
3,800 
3,100 
2,910 
3,610 
9,200 

17,400 
10,700 
2,980 
2,130 
1,830

2,280 
2)570 
3,390 
6,860' 

22,200 
24,400 
9,230 
3,580 
3,590

Run-off in 
acre-loot.

266,000 
226,000 
191,000 
162,000 
222,000 
547,000 

1,070,000 
637,000 
183 000 
131,000 
109,000

140,000 
153,000 
208,080 

* 408000 
1,360,900 
1,450,000 

568,000 
220000 
214,000
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CLARK FORK NEAR PLAINS! MONT.

LOCATION. On lot 7, sec. 1, T. 19 N., R. 26 W., at Cooper's ferry, 3 miles above 
Plains, Sanders County, and 7 miles below mouth of Flathead River.

DRAINAGE AREA. 19,900 square miles.
RECORDS AVAILABLE. October 28, 1910, to September 30, 1920.
GAGE. Barrett & Lawrence water-stage recorder installed November 28, 1911, on 

right bank, 50 feet below an overhanging chain gage, 150 feet below site of old 
ferry; datum same as that of chain gage which was read prior to the installation 
of the water-stage recorder. Gage inspected by A. L. Steiner.

DISCHARGE MEASUREMENTS. Made from cable installed April 26, 1917, at site of 
old ferry cable used prior to July 29, 1913. July 29, 1913, to April 25, 1917, 
measurements were made from the highway bridge at Plains, 3 miles below.

CHANNEL AND CONTROL. The river is deep and the current is only moderately swift 
even at flood stages. The banks are high and not subject to overflow. The bed 
is practically permanent. Control not well defined.

EXTREMES OF DISCHARGE. Maximum stage recorded during the year ending Sep­ 
tember 30j 1919, from water-stage recorder, 13.8 feet May 31 (discharge, 73,800 
second-feet); minimum stage, 3.75 feet September 30 (discharge, 5,090 second- 
feet).

Maximum stage recorded during the year ending September 30, 1920, from 
water-stage recorder, 13.8 feet at noon June 18 (discharge, 73,800 second^feet); 
minimum stage recorded 3.7 feet several times during October and November 
(discharge, 4,890 second-feet); lower flow probably occurred during the ice period. 

1910-1920: Maximum stage recorded. 17.9 feet June 5, 1913, and July 2, 1916 
(discharge, 115,000 second-feet); minimum stage, 3.7 feet several times during 
October and November, 1919 (discharge 4,890 second-feet); lower flow probably 
occurred during the winter of 1919-20.

ICE. Stage-discharge relation seriously affected by ice.
DIVERSIONS. Numerous diversions for irrigation from the headwaters of Clark Fork 

and tributaries to Flathead River.
REGULATION. Flathead Lake furnishes a natural but uncontrolled regulation for 

part of flow.
ACCURACY. Stage-discharge relation permanent except for period affected by ice. 

Rating curve well defined below 60,000 second-feet. Gage heights obtained 
from graph of water-stage recorder by inspection. Daily discharge ascertained 
by applying mean daily gage height to rating table. Records good.

The following discharge measurement was made by W. A. Lamb: 
March 12, 1919: Gage height, 3.98 feet; discharge, 5,690 second-feet.
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Daily discharge, in second-feet, of Clark Fork near Plains, Mont., for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1........
2........
3........
4........
&........

6........
7........
8........
9 -

10........

11........
12........
13
14........
15........

16........
17........
18........
19........
20........

21........ 
22........
23.. ......
24........
25........

26........
27.......I
28........ 
29........
30........
31........

1919-20. 
1........
2........
3........
4........
5........

6........
7. .......
8........
9........

10........

ii.......:
12........
13........
14........
15........

16........
17........
18........
19........ 
20........

21........
22........
23........
24........ 
25........

26........
27........
28........
29........
30........
01

Oct.

8,800
s'wO
8,' 800
8,800

8,800
8,800
8,800
8,800
8,800

8,800
8,800
8,800
9,210
S Sftfl

8,800
8,800
8,800
8,800
s dnn

8,400

8,400
8,400
8,400

8,400
8 400
8^400 
8,400
8,400
8,400

5,200
5,200
5,200
5,200
5,200

5,200
5,200
5,200 
4,890
5,200

A. son
A. son
4,890
4,890
5,200

5,200
5,200
5,200
5,200 
5,200

4,890
5,200
5,200
5,200 
5,200

5,200
4,890
4,890
4,890
4,890 
5,200

Nov.

8,400
8,400
8,400,

8,800
8,800
8,400
8,400
8,400

8,000
8,000
8,400
8,400
8,000

8,000
s nnn
8,400
8,000
8,000

8,000 
8 nnn
7,620
7,250
6,890

6*890
6,540 
6,890
6,890

5,200
5,200
5,200
5,520
5,520

5,520
5,520
5,520 
5,520
5,520

5,200
4,890
5,200
5,200
A QQA

4,890
d son
5,200
5,200 
5,200

5,200
5,200
5,200
5, aw
5,200

5,200
5,200
4,890
4,890
4,890
.......

Dec.

6,890
7,250
7,250
7,250
7,620

7,250
7,620
7,250
7,250
7,250

6,890
6,890
6,540
6,540
6,890

7 O Eft

7^250
6,890
ft «Urt

6,540 
6,540
6,190
6,540
6,190

6,190
6,540
6,540 'ft "ufi
6,890
6,540

.......

.;.....

.......

..............

Jan.

.......

.......

.......

.......

.......

.......

.......

Feb.

6,190
6 190
6,190
6,540
6,540

6,540
6,540
6,540
6,540
6 540

ft !vtn
6 540
6',540
6,540
6,540

6 190
e'i9o
6,540
6,540
6,190

6,190 
Sion
6,190
6,190
5,850

5 850
5J850
5,850

.......

.......

.......

.......

.......

Mar.

5,850
5,520
6,190
6 /vift

6,540

6,190
6,190
6,190
5,850
5,850

5,850
5,850
5,850
5,850
6,190

6,190
5,850
5,850
6,190
6,540

6,890 
6,880
6,890
7,250
7 95fl

7,620
7,620
7,620 
8,000
8,800

10,100

"5,"360"

5,200

5,200
5,200
5,360
5,520
6,020

6,890
7,440
7,250
6,720 
6,540

6,360
6,190
6,540
7,440 
8 200

8,000
7,810
7,440
7^250
6,890
A TOft

Apr.

10,500
10,900
10,900
1ft nnn

11,800

11,800
11,800
11,800
11,400
11,400

11,400
U inn
11,400
11,800
11 800

U QAA

11,800
12300
12,800
13,700

14,600 
15,600
16,600
17,600
19,100

21,800
24 800
28*200
Oft Ann

32,600

6,720
7,070
7,070
6,890
6,890

6,720
6,540
6,540 
6890
7,810

9 fi30

10,900
10,500
11,400
11,800

12,300
12,300
11,800
11,400 
11,400

12,300
13,200
13,200
13,200 
12,800

13,200
13,700
14,200
16,100
17,100

May.

35,800
35,800
36,600
35,800
35,800

34,200
93 Ann

32,600
32,600
31,800

31,800
31,100
30,400
30,400
29,600

30 400
Si'800
32,600
34,200
36,600

41,400 
48,100
53,400
57,100
59,800

fin 7fin
61,600
63,500 
66,300
71,000
73,800

17,600
18,100
19,100
20,200
21,200

23,000
24 cm
26,200 
28,200
31,800

39,800
43,800
46,400
48,100
49,000

49,900
52,500
55,200
57,100 
57,100

57,100
57,100
58,000
57,100 
57,100

56,200
54,300
51,600
52,500
53,400 
53,400

June.

71,000
67,200
63,500
61,600
59,800

58,900
57,100
56,200
54,300
52,500

50,800
49,000
48,100
46,400
44 700

43 800
43^000
42,200
41,400
39,800

39,800 
38,200
37,400
36,600
35,800

35,000
33,400
32,600 
31,800
30,400

51,600
49,900
48,100
47,200
48,100

49,700
53,400
55200 
58,900
62,600

62,600
64,^00
64,400
65,400
68,200

70,000
71,900
72,900
72,900 
71,900

70,000
69,100
68,200
68,200 
67,200

64,400
62,600
59,800
57,100
56,200

July.

28,900
28.200
27,500
26,200
25,500

24,200
23,000
22,400
21,800
20,700

20,200
tQ Aflft

18,600
18,600
18,100

17,600
16,600
15,600
15,600
15,100

15,100 
14,600
14,200
13,700
13,700

13,200
12,800
12,800 
12,300
11,800
11,800

56,200
56,200
56,200
55,200
54,300

53,400
50,800
48,100 
46,400
44,700

43,000
41,400
39,800
39,000
38,200

35,800
35,000
33,400
32,600 
31,100

30,400
28,900
28,200
27,500 
26,200

24,800
24,200
23,600
21,800
21,200 
20,700

Aug.

11 ilffl

10,900
11,490
11,400
11 400

in QAft
in onn
10,500
10,500
10,100

10,100
9 630
o'fisn
Q 9tn
9,210

9 0 in
8,800
8,800
8,800
s jjvt

8,000 
» ram
8,000
7,620
7,620

7,620
7,620
7,250 
7,250
7,250
6,890

19,600
19,100
18,600
17,600
17,100

17,100
16,100
16,100 
15,100
15,100

15,100
15,100
15,100
15,100
14,600

14,200
13,700
12,800
12,300 
12,800

12.300
12,300
11,800
11,400 
11,400

10,900
10,500
10,900
10,500
10,500 
10,500

Sept.

6 fiOA

6 QQA

6890
6,890
K SQfl

tt <UA

6,540
6,190,
6,190
6,190

6,190
6,190
6,190
5 QKSV

5,850
R OJCA

f\ fijtfk

e oa/v

5,85»
5,520- 
5,520-
5,520
5,520
5,520

5.520
5,520»
5,520 
5,520
5,200-

10,500-
10,500
10,500
10,500
10,100

10,100
10,100-
9,630 
9,420
9,210

9,000
8,800
8,800
8,800-
8,800

9,210
9,630
0,630
9,630 
9,630

9,630
9,630
9,420
9,420 
9,420

9,420
9,420
9,630
9,630
9,630

NOTE. Discharge, Feb. 1 and 2,1919, estimated. No gage-height record Jan. 1-31 and Dec. 16-31,1919 * 
owing to ice in well, and record Jan. 1 to Mar. 8, 1920, subject to error for same reason; data inadequate 
for determination of discharge.
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Monthly discharge^/ Clark Fork nearflm^s, M&nt.,Jor the years ending Sept, SO, 1919
arid 1920.

Month.

1918-19. 
October..................................................
November................................................

April.....................................................
May... ......... ................. .^.. .....................
June.....................................................
July......................................................
August . . .
September...............................................

1919-20.
OftrtTww

March 9-31...............................................
April.....................................................
May...... ................. ....... T ........ ...............

July......................................................

Discharge in second-feet.

Maximum.

9,210 
8,800 
7,620 
6,540 

10,100 
32,600 
73,800 
71,000 
28,900 
11,400 
6,890

5,200 
5,520 
8,200 

17,100 
58,000 
72,900 
56,200 
19,600 
10,500

Minimum.

8,400 
6,540 
6,190 
5,850 
5,520 

10,500 
29,600 
30,400 
11,800 
6,860 
5,200

4,890 
4,890 
5,200 
6,540

17, 60047; 3oo
20,700 
10,500 
8,800

Mean.

8,660 
7,970 
6,870 
6,320 
6,650 

15,200 
42,600 
46,700 
18,400 
9,170 
6,020

5,100 
5,200 
6,590 

10,700 
43,100 
61,700 
37,700 
14,000 
9,590

Run-oft in 
acre-feet.

532,000 
474,000 
422,000 
351,000 
409,000 
904,000 

2,620,000 
2,780,000 
1,130,000 

564,000 
358,000

314,000 
309,000 
301,000 
637,000 

2,650,000 
3,670,000! 
2,320,000 

861,000 
571,000

PEND OREILLE LAKE AT SANDPOINT, IDAHO.

LOCATION. In sec. 23, T. 57 N., R. 2 W. Boise meridian, on west side of lake, at
municipal wharf at Sandpoint, Bonner County. 

DRAINAGE AREA. 22,900 square miles. Areas in United States measured on maps
issued by United States Geological Survey on scale 1:500,000; area of Flathead
River basin in British Columbia measured on Department of Lands map, scale
1:1,125,000.

RECORDS AVAILABLE. March 18, 1914, to September 30, 1920. 
GAGE. Vertical staff in two sections on pile at municipal wharf; read to tenths,

occasionally to hundredths, by A. B. Howard, M. Wilson, W. W. Schwartz, and
A. Sund. 

EXTREMES OP STAGE. Maximum stage recorded during year ending September 30,
1919, 18.2 feet June 5; minimum stage recorded, 4.8 feet January 13. 

Maximum stage recorded during the year ending September 30, 1920,18.3 feet
June 26; minimum stage recorded, 4.43 feet December 13. 

1914-1920: Maximum stage recorded, 26.0 feet July 6, 1916; minimum stage
recorded December 13; 1919.

ICE. During winter ice" at gage renders observations difficult. 
DIVERSIONS. Considerable water diverted from tributaries of Clark Fork for irriga­ 

tion.
REGULATION. None. 
COOPERATION. Record furnished by United States Forest Service.
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Daily gage height, in feet, of Pend Oreille Lake at Sandpoint, Idaho, for the years ending

Sept. S0t

Day.

1918-19. 
1..............
2..............
3..............
4.............
5..............

6..............
7.. ............
8.. ............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1919-20. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............

i5.......:..>..^
16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

5.8

5.8

5.8

5.8

5.8

5.8

5.8

5.8

5.50

4.90

4.70

4.70

4.70

NOV.

5.8

5.8

5.8

5.8

5.8

5.8

5.8

5.8

5.8

4.69

Dec.

5.8

6.8

5.8

i's

5.8

5.8

4.60

4.43

4.45

4.80

Jan.

4.9

4.8

5.6

6.5

6."7

A Oft

4.70

4 ?n

i "7<\

Feb.

6.2

6.0

5.8

5.35

e Af\

5.25

5.05

5.00

4.85

Mar.

5.5

5.5

5.6

5.8

5.9

6.1

6.2

6.4

4 7ft

4.85

5.25

5.45

Apr.

6.9

7.0

8.0

8.0

8.5

9.0

9.5

9.7

10.0

<; 4js

5.45

6.45

6.90

May.

12.0

12.1

13.0

13.0

13.0

14.6

14.7

ii's

7.60

8.60

12.10

15.10

16.00

June.

17.0

18.2

18.1

17.4

i&s

15.7

15.2

15.0

14.5

15.60

17.90

18.30

July*

13.2

12.8

ILS

10.1

9.4

9.0

8.5

j
7.8

17.10

15.70

14.00

12.20

10.50

Aug.

7.4

7.3

6.9

6.6

5.9

5.8

9 VI

-

8.40

7.70

7.20

'Sept.

5.6

5.5

5.5

5.5

5.5

6.80

6.40

6.40

6.50
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CLARK FORE AT METALIBTE FALLS, WASH.

LOCATION. In SE. J sec. 21, T. 39 N., R. 43 E., three-eighths mile above Metaline 
Falls, opposite town of Metaline Falls, Pend Oreille County, 11 miles south of 
international boundary.

DRAINAGE AREA. 25,100 square miles. Areas in United States measured on maps 
issued by United States Geological Survey on scale 1:500,000; area of Flathead 
River basin in British Columbia measured on Department of Lands map, scale 
1:1,125,000; area of Priest River basin in British Columbia measured on Nelson 
sheet, British Columbia map.

RECORDS AVAILABLE. November 4, 1908, to September 4, 1910 (gage heights only; 
data insufficient for determination of discharge); October 1, 1912, to September 
30, 1920.

GAGE. Vertical and inclined staff, in five sections, graduated from 0 to 55 feet, on 
right bank, three-eighths mile above the falls; installed December 10,1916; read 
by C. N. West. For history of previous gages see Water-Supply Paper 462.

DISCHARGE MEASUREMENTS. Made from cable three-eighths mile above the falls. 
Flow of Sullivan Creek added to flow measured at cable.

CHANNEL AND CONTROL. Banks high and not subject to overflow. Sensitive and 
practically permanent control formed by Metaline Falls, where water surface 
drops 20-feet in a distance of 1,200 feet. Elevation of water surface at medium 
low stage, 1,970 feet above sea level.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 27.4 feet June 5 and 6 (discharge, 79,100 second-feet); minimum stage 
recorded, 2.15 feet September.30 (discharge, 7,200 second-feet).

Maximum stage recorded during year ending September 30, 1920, 28.0 feet at 
9.15 a. m. June 25 (discharge, 82,600 second-feet); minimum stage recorded,  2.4 
feet at 9.45 a. m. December 12 (discharge, 2,500 second-feet).

1912-1920: Maximum stage recorded, 41.2 feet June 16,1913 (discharge, 139,000 
second-feet, reused); minimum stage recorded on December 12, 1919.

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. Numerous small diversions from upper tributaries for irrigation.
REGULATION. None.
ACCURACY. Stage-discharge relation practically permanent. Rating curves well 

defined above 5,000 second-feet and extended below 5.000 second-feet by plotting 
to logarithmic scale. The rating curves used for the years ending September 30, 
1919 and 1920, were revised slightly so as to average the current-meter measure­ 
ments better. Gage read to half-tenths once daily. No diurnal fluctuation. 
Daily discharge ascertained by applying daily gage height to rating table. 
Records excellent except for few days in December, 1919, when stage was below 
zero on gage and for September 12-30, 1920.

COOPERATION. Station maintained in cooperation with Dominion Water Power 
Branch, Department of the Interior, Canada. Gage-height record furnished by 
Hugh L. Cooper Co.

Discharge measurements of Clark Fork at Metaline Falls, Wash., during the years ending
Sept. SO, 1919 and 1920.

Date.

1918. 
Oct. 32

23
1919. 

Apr. 22
24

Oct. 26

Made by  

D. J. F. Calkins........
.....do.................

K. B. Kilgore..........
.....do.................

Gage

Feet. 
4.15
4.11

11.98
12.68
1.64

Di^ 
charge.

Sec.-ft. 
10,000
10,000

26,300
27,800
6,500

Date.

1920. 
Apr. 27

28
May 21
Aug. 8

Made by  

.....do.................

.....do.................

.....do.'................

Gage

Feet. 
7.21
7.35

21.70 
12.05

Dis­ 
charge.

Sec.-ft. 
16,708
17,500
55,300 
27,200
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Daily discharge, in second-feet, of Clark Fork at Metaline Falls, Wash., for ihe years ending
, Sept. SO, 1919 and 1920.

Day.

1918-19. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20.. ............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28...............
29..............
30.............. 
31..............

1919-20. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

10,800 
10,800 
10,800 
10,800 
10,800

10,800 
10,400 
10,400 
10,400 
10,400

10,400 
10,400 
10,400 
10,400 
10,400

10,400 
10,400 
10,400 
10,400 
10,400

10,300 
10,100 
9,960 
9,800 
9,800

9,800 
9,960 

10,300 
10,300 
10,300 
10,100

7,140 
7,140 
7,140 
7,000 
7,000

7,000 
6,860 
6,860 
6,580 
6,720

6,860 
6,860 
6,720 
6,860 
6,720

6,580 
6,580 
6,580 
6,580 
6,580

6,580 
6,410 
6,580 
7,140 
6,860

6,580 
6,580 
6,580 
6,580 
6,680 
6,720

Nov.

10,100 
10,100 
10,100 
10400 
10,300

10,100 
10,100 
10,100 
10,100 
10,400

10,600 
10,600 
10,800 
10,800 
10,800

11,100 
11,100 
11,100 
11,100 
10,900

10,800 
10,800 
10,600 
10,400 
10,300

10,100 
9,960 
9,800 
9,500 
9^500

6,720 
6,720 
7,000 
7,140 
7,140

7,140 
7,000 
7,000 
7,000 
7,000

7,000 
6,860 
6,860 
7,000 
7,140

7,140
7,280 
7,280 
7,280 
7,280

7,140 
7,140 
7,140 
7,140 
7,140

7,140 
7,580 
7,430 
6,860 
7,000

Dec.

9,350 
9,200 
9,500 
9,500 
9,650

9,800 
9,800 
9,800 
9,800 
9,800

9,650 
9,800 
9,800 
9,800 
9,960

10,100 
10,400 
10,400 
10,400 
10,400

10,400 
10.400 
10,100 
9,960 
9,800

9,650 
9,500 
9,200 
9,200 
9,200 
8,900

7,140 
7,430 
4,420 
3,300 
3,470

4,320 
5,310 
5,310 
5,430
4,850

3,470 
2,500 
3,140 
3,470 
3,830

4,220 
4,630 
5,190 
5,430 
5,670

6,050 
6,310 
6,580 
6,860 
7,000

7,140 
7,280 
7,430 
7,430 
7.430 
7430

Jan.

8,600 
7,740 
8,450 
7,880 
7,740

7,600 
7,600 
7,460 
7,460 
7,460

8,020
7,740 
7,740 
7,740 
7,600

7,740 
7,880 
8,900 

10,100 
10,900

11,100 
11,400 
12,400 
13,100 
13,100

15,300 
15,700 
16,000 
16.000 
ia?800 
15,700

7,430 
7,280 
7,140 
7,140 
7,140

7,140 
7,140 
6,860 
6,860 
6,580

6,440 
6,580 
6,720 
6,860 
6,860

6,860 
6,860 
6,860 
6,860 
6,720

6,440 
5,190 
5^430 
5,430 
5,670

5,790 
6,180 
7,000 
8,030 
8490 
8,810

Feb.

15,300 
15,300 
15,100 
14,700 
14,400

14,200 
13,600 
13,600 
13,600 
13,800

13,800 
13,600 
13,500 
13,100 
13,100

12,900 
12,900 
12,800
12,800 
12,800

12,600 
12,400 
12,200 
11,900 
11,700

11,700 
11,900 
11,700

8,810 
8,970 
9,130
9,130 
9^290

8,810 
8,970 
8,970 
8,970 
9,130

8,970 
8^970 
8,970 
8,970 
8,970

8,650 
8,650 
8,490 
8,490 
8,330

8,970 
8,490 
8,180 
8,030 
7,880

7,880 
7,730 
8,030 
7,730

Mar.

11,100 
11,400 
11,600 
11,400 
11,200

11,100 
11,100 
11,100
10,900 
10,800

10,800 
10,800 
10,800
11,100 
10,900

10,800 
10,600 
10,800 
11,700 
12,200

12,400 
12,400 
12,600 
12,400 
12,800

12,800 
13,100 
13,300 
13,500 
13,800 
14,500

7,580 
7,430 
7,140 
7,000 
7,000

7,140 
7,280 
7,430 
L280 
7, 140

7,140 
7,140 
7,280 
7,580 
8,030

8,330 
8,490 
8,650 
8,650 
8,650

8,810 
8,970 
9,130 
9,290 
9,290

9,130 
9,290 
9,450 
9,610 
9,770 
9,130

Apr.

14,900 
15,500 
16,000 
17,200 
18,400

19,300 
20,000 
20,600 
21,100 
21,500

22,000 
22 200 
22,900 
23,200 
22,900

23,400 
23,600 
24,100 
24,400 
25,300

25,100 
25,800 
25,800 
27,600 
28,300

29,100 
30,400 
32,000 
33,600 
35,600

8,970 
9,770 
9,930 
9,770 
9,770

9,770 
9,770 
9,770 
9,930 
9,930

10,100 
10 200 
10,400 
10,800 
11,500

12,600 
13,000 
13,200 
13,200 
14,600

14,800 
15,200 
15,400 
16,209 
16,000

16,400 
16,400 
16,800 
17,200 
18,000

May.

38,100 
40,500 
42,300 
43,800 
45,400

46,400 
47,000 
47,400 
47,700 
47,400

47,400 
47,700 
47,400
47,700 
48,000

47,700
47,700
47,400 
47,700 
48,000

49,400 
50,700 
52,200 
53,600 
56,300

59,900 
62,800 
64,900 
67,500 
70,100 
72,300

18,600 
19,400 
19,800 
20,200 
20,800

21,500 
22,200 
22,800 
23,700 
24,600

26,700 
28,800 
31,400 
34,400 
37,300

40,600 
43,000 
45,200 
48,800 
52,100

54,800 
56,900 
59,300 
61,000 
62,200

63,500 
64,800 
64,800 
64,800 
64,800 
64,300

Jane.

'74,600 
76800 
77,700 
78,600 
79,100

79,100 
78,200 
78,200 
77 700 
76,800

75,400 
74,100 
72, 700 
71,800 
69,600

68,300 
67,000 
65,800 
64,900 
63,200

61,900 
61,100 
59,900 
57,800 
56,700

55,900 
54,000. 
53,200 
51,400 
50,400

64,300 
63,900 
63,900 
63,100 
63,100

62,200 
61,800 
62,200 
62,200 
62, 400

62,600 
64,800 
64,800 
66,900 
69,100

70,000 
70,400 
70,400 
73,500 
75,300

76,200 
78,000 
80,300 
81,700 
82,600

80,800 
78,500 
78,500 
77,100 
76,600

July.

49,000 
77,700 
46,700 
45.400 
44,200

42,900 
41,100 
39,600 
38,400 
37,300

36,100 
35,000 
33,900 
32,500 
31,400

30,400 
29,300 
27,800 
26,600 
25,800

25,300 
25,100 
24,100 
23,400 
22,900

22,200 
21,100 
20,200 
19,700 
19,300 
18,900

75,800 
75,800 
75,300 
72,200 
69,500

68,200 
66,900 
64800 
63,500 
63,100

61,000 
60,600 
58,900 
58,100 
57,300

56,400 
55,600 
52,800 
50/200 
48,800

47,000 
45,600 
44,200 
43,300 
41,500

40,600 
39800 
38,700 
37,300 
36,000 
35,200

Aug.

18,400 
18,000 
17,600 
17000 
16,600

16,400 
16,000 
15,700 
15,300 
15,100

14,900 
1<500 
14,200
la, oUU
13,500 

13,300
13, 100 
12,900 
12.600 
12; 200

12,100 
11,700 
ll^OO1 
11,200 
11,100

W orn
10,800 
10,400 
10,300 
10,100 
9,800

33,900 
32,900 
31,400 
30,400 
29,500

28,500 
27,600 
26,700 
26,000 
24' 906

23,900 
22,800 
21,700 
21300 
21,300

20,800 
20,400 
20,000 
19,600 
19,200

19,000 
18,600 
18,200 
17,800 
17,200

16,800 
16,400 
15,800 
15,400 
15,400 
15,400

Sept.

9,800 
9,500 
9,500 
9,500 
9,350

9,500 
9,200 
9,050 
8,900 
8,900

8,600 
8.600 
8,460 
8,300 
8,300

8,300 
8 160 
8,020 
8,020 
7,740

7,600 
7,460 
7,460 
7,460 
7,600

7,460 
7,460 
7,460 
7,460 
7,200

15,400 
15,200 
15,000 
14,600 
14,400

14,400 
14,400 
14000 
13,600 
13,200

12,800 

13,000

13,000 

13,000

NOTE. Extremely low flow in December, 1919, probably caused by ice jam in Pend Oreille Lake. Gage- 
height record Sept. 12-30,1920, unreliable: discharge estimated from study of daily gage-height record ot 
Chirk Pork at Newport, Wash., obtained; by U. S. Weather Bureau.
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Monthly discharge of Clark Fork at Metaline Falls, Wash., for the yews ending Sept. SO,
1919 and 1920.

[Drainage area, 25,100 square miles.}

Month.

1918-19.

March./..........................
April.............................
May. .............................

July..............................

The year.. .......?..........

1919-20.

May..............................

July..............................

The year.. ..................

Discharge in second-feet.

Maximum.

10,800 
11,100 
10,400 
16,000 
15,300 
14,500 
35,600 
72,300 
79,100 
49,000 
18,400 
9,800

79,100

7,140 
7,580 
7,430 
8,810 
9,290 
9,770 

18,000 
64,800 
82,600 
75,800 
33,900

82,600

Minimum.

9,800 
9,600 
8,900 
7,460 

11,700 
10,600 
14,900 
38,100 
50,400 
18.900 
9,800 
7,200

7,200

6,440 
6,720 
2,500 
5,190 
7,730 
7,000 
8 970 

18,600 
61,800 
35,200 
15,400

2,500

Mean.

10,400 
10,400 
9,780 

10,300 
13,200 
11,800 
23,700 
51,000 
67,700 
31,700 
13,600 
8,340

21,800

6,760 
7,090 
5,470 
6,800 
8,640 
8,200 

12,600 
41,400 
>*0,200 
55,000 
22,200 
13,500

21,500

Per 
square 
mile.

0.414 
.414 
.390 
.410 
.526 
.470 
.944 

2.03 
2.70 
1.26 
.542 
.332

.869

.269 

.292 

.218 

.271 

.344 
827 

.502 
1.65 
2.80 
2.19 
.884 
.538

.857

Run-off.

Inches.

0.48 
,46 
.45 
.47 
.55 
.54 

1.05 
2.3i 
3.01 
1.45 
.62 
.37

11.79

.31 

.31 

.25 

.31 

.37 

.38 

.56 
1.90 
3.J2 
2.52 
1.02 
.60

11.65

Acre-feet.

640,000 
619,000 
601,000 
633,000 
733,000 
726,000 

1,410,000 
3,140,000 
4,030,000 
1,950,000 

836000 
496,000

15,800,000

416,000 
422,000 
336,000 
418,000 
497,000 
504,000 
750,000 

2,550,000 
4,180,000 
3,380,000 
1.360,000 

803,000

15,600,000

SKALKAHO CREEK NEAR HAMILTON, MONT.

LOCATION. At farm bridge 1,000 feet south of ranch buildings on J. A. Brennan's 
ranch, 9 miles southeast of Hamilton, Ravalli County.

DRAINAGE AEEA. Not measured.
RECORDS AVAILABLE. April 20 to September 30, 1920.
GAGE. Vertical staff with enamel face graduated from 0 to 6.7 feet on downstream 

end of left abutment of bridge; read by J. A. Brennan.
DISCHARGE MEASUREMENTS. Made by wading near gage or from a farm bridge about 

half a mile below.
CHANNEL AND'CONTROL. Bed composed of boulders and cobblestones for several hun­ 

dred feet above and below the gage; rough but permanent. Control is same for 
all stages. One channel at all stages. Banks high and not subject to overflow.

EXTREMES OF DISCHARGE. Maximum stage recorded 3.10 feet at 8 p. m. June 22 (dis­ 
charge, 636 second-feet); "minimum stage, 1.30 feet April 21-25 (discharge, 27 
second-feet).

TCE. Stage-discharge relation affected by ice,
DIVERSIONS. None.
REGULATION . None.
ACCURACY. Stage-discharge relation permanent during year. Rating curve well 

defined between 15 and 400 second-feet. Gage read twice daily- to half-tenths. 
Daily discharge ascertained by applying mean daily gage height to rating table. 
Records excellent.
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Discharge measurements ofSkalkdho Creek near Hamilton, Mont., duping the year ending
Sept. SO, 1920.

[Made by W. A. Lamb.]

Date.

Apr. 20........
MayS..........

Gage 
height.

Feet. 
1.36
1.64

Dis­ 
charge.

Sec.-ft. 
29.9
49.9

Date.

July 5........

Gage 
height.

Feet. 
2.65
2.60

Dis­ 
charge.

Sec.-fl. 
342
318

Date.

Sept. 28. .......

&
Feet. 

1.57

Dis» 
charge.

Sfc.-ft. 
44.5

discharge, in second-feet, of S&alkaho Creek, near Hamilton, Mont., for the year 
ending Sept. SO, 1920.

Day.

1.. ........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........

10..........

11..........
12.. ........
13..........
14..........
15..........

Apr. May.

32
30
31
31
31

35
38
47
55
89

89
85
82
89
89

June.

138
125
130
168
222

222
306
371
3S3
383

419
4511
483
531
510

July.

464
401
401
344
316

266
231
222
203

184
184
178
158
147

Aug.

70
70
67
64
6ft

6ft
57
57
57
fvi

64
fii

60
55
52

Sept.

46
44
44
44
44

40
38
38
38
38

38
38
48
70
48

Day.

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27...........
28..........
29..........
30..........
31..........

Apr.

30

27
27
27
27
27

28
30
30
30
31

May.

99
114
121
121
121

121
125
138
138
138

138
138
168
168
168
152

June.

552
510
531
483
483

496
566
531
483
371

344
344
344
371
401

July.

138
130
125
121
107

103
99
94
94
94

89
82
78
78
70
70

Aug.

52
52
46
46
46

46
46
46
44
42

44
52
55
55
55
48

Sept.

44,
42
42
38
38

38
38
38
42
42

42
42
42
42
42

Monthly discharge ofSkalkaho Creek near Hamilton, Mont., for the year ending Sept. 50,
1920.

Month.

April20-30................................L..............
May................................ ......................

July......................................................
August...................................................
September...... _ ......................................

Discharge In second-feet.

Maximum.

31 
168 
566 
464 
70 
70

Minimum.

27 
30 

125 
70 
42 
38

Mean.

28.5 
97.5 

388 
176 
54.7 
42.3

Run-oil in 
acre-feet.

622 
6,000 

23,100 
10,800 
3,360 
2,520

46,400

WILLOW CREEK HEAR CORVALLIS, MONT.

LOCATION. In sec. 8, T. 6 N., R.i 19 W., at Willey ranch. 6 -miles southeast of Cor-
vallis, Ravalli County. 

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. April 20 to September 30,1920.
GAGE. Vertical staff with enamel face graduated from 0 to 3.3 feet on right bank 

about 150 feet upstream from the Willey ranch house; read by Mrs. Bray .Willey.
DISCHARGE MEASUREMENTS. Mace at ford about 50 feet below the gage.
CHANNEL AND CONTROL. Bed of stream is composed of boulders and cobblestones; 

permanent but rough. One channel at all stages. Banks high and not subject to 
overflow. Control is practically the same at all stages.
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EXTREMES OP DISCHARGE. Maximum stage recorded during year, 1.50 feet, at 7 p. m.
Juna 22 (discharge, 60 second-feet); minimum stage, 0.58foot, September 10-11
(discharge, 7.1 second-feet). 

ICE. Stage-discharge relation affected by ice. 
DIVERSIONS. None. 
BEG CLATION . None. 
ACCURACY. Stage-discharge relation permanent during year. Bating curve well

defined between 6 and 50, second-feet. Gage read twice daily to hundredth^.
Daily discharge ascertained by applying mean daily gage height to rating table.
Becords good.

Discharge measurements of Willow Creek near Corvallis, Mont., during the year ending
Sept. SO, 1920.

[Made by W. A. Lamb.]

Bate.

Apr. 20... ......
May8..........

height.

Feet. 
0.65
.86

Dis­ 
charge.

Sec.-jt. 
8.1

12.5

Date.

July 5. .........

Gage 
height.

Feet. 
1.18
1.36

Dis­ 
charge.

Sec.Jt. 
28.6
44.9

Date.

Sept. 28........

Gage 
height.

Feet. 
0.69

Dis­ 
charge.

Sec.-ft. 
9.2

Daily discharge, in second-feet, of Willow Creek near Corvallis, Mont., for the year ending
Sept. 30, 1920.

Day.

1. .........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........

10..........

11..........
12..........
13..........
14..........
15..........

Apr. May.

Q 0

8.5
8.3
8.8
Q O

10
11
12
15
25

20
20
1 fi

17
10

Juna

14
15
15
16
17
10
26
29
29
30

30
.30
34
38
45

July.

53
58
w
48
Aft

40
19

2ft
9Q
00

no

27
97

26
nA

Aug.

19

12
11
11
11

11
11

11
11

11
11
10
10
9 9

Sept.

9.4
9.2
8.8
8.1
ft 1

7.8
7.8
7.6
7.4
7.1

7.1
7.6
Q 9

9.2
a t;

Day.

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
94

25..........

26..........
27..........
9fi

29
on

31..........

Apr.

8.5

8.3
7 0

7.9
7.8
7.8

8.1
8.5
8.58.8'
Q Q

May.

21
21
21
19
18

16
16
16
16
15

15
15
17
17
16
14

June.

51
47
50
46
46

47
53
49
46
46

45
41
39
33
48

July.

22
22
19
18
17

17
17
17
16
16

16
15
14
13
12
12

Aug.

10
10
9.9
9.9
9.9

9.7
9 7

9.7
9.7
9 7

9.6
9.6
9.6
9.S
9.6
9.4

Sept.

7.8
8.5
8.5
8.1
S 7

3.5
8.3
7.9
8.5
8.1

8.1
8.5
8.8
8.5
8.3

Monthly discharge of Willow Creek near Corvallis, Mont. ,for the year ending Sept. SO, 1920.

Month.

April 20-30...............................................
May.....................................................

July.....................................................

September. ..............................................

Discharge in second-feet.

Maximum.

8.8 
25 
53 
58 
12 
9.4

Minimum.

7.8 
8.3 

14 
12 
9.4 
7.1

Mean.

8.26 
15.6 
35.9 
26.2 
10.3 
8.27

Run-oft in 
acre-feet.

180 
969 

2,140 
1,610 

633 
492

6,010
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BURNT FORK CREEK HEAR STEVEHSVILLK, MOJTT, - . V

LOCATION. In SW. i sec. 11, T. 8 N., R. 19 W., at highway bridge at John Buck's
ranch, 9 miles southeast of Stevensville, Ravalli County. 

DRAINAGE AREA. Not measured. 
RECORDS AVAILABLE. May 8 to September 30,1920. 
GAGE. Staff gage "with enamel face graduated from 0 to 3.3 feet on downstream end

of left abutment of highway bridge; read by Mrs. John Buck. 
DISCHARGE MEASUREMENTS. Made from highway, bridge or by wading BeloAsD ?fche

gage. . ."':'...:. .'. ..: ..:.V;VJE£V-
CHANNEL AND CONTROL. Bed is composed of cobblestones and gravel; fairly Jsf&b$fe 

and not subject to shift. One channel at all stages.. Banks not subject>$S ovef- 
flow. Channel is straight for 50 feet above and below the gage. The control is 
a gravel and cobblestone bar at point where stream forks about 100 feet below 
gage; fairly permanent. Stage-discharge relation may be affected by driftwood 
collecting at this point.

EXTREMES OF DISCHARGE. Maximum stage recorded, 2.16 feet, at 8.25 a. m. June 
16 (discharge, 347 second-feet); minimum stage, 0.58 foot, at 8 a. m. August 16 
(discharge, 25 second-feet).

ICE. Station not operated during winter.
DIVERSIONS. One or two small diversions above station.
REGULATION. None.
ACCURACY. Stage-discharge relation permanent during year. Rating curve well 

defined between 40 and 300 second-feet. Gage read twice daily to hundtedths. 
Daily discharge ascertained by applying mean daily gage height to rating table. 
Records good.

Discharge meamrments of Burnt Fork Greek near StevenavUle, Mont., during the year
ending Sept. SO, 1920.

[Made by W. A. Lamb.]

Date,

Mays........................

Gage - 
height.

Feet. 
1.24
1.98

Dis­ 
charge.

Sec.-ft. 
89

293

Date.

JulyS........................
Sept. 28......................

Gage 
height.

Feet. 
1.36;
.80

Dis­ 
charge.

Sec.-ft 
123
39.8

Daily discharge, in second-feet, of Burnt Fork Creek near Stevensville, Mont., for the year
ending Sept] SO, 19%0.

Day.

i.,.. ....;...
2............
3............
4............
5............

6............
7............
8............
9........:...
10............

n............
12............
13............
14............
15............

May.

89
111
133

135
177
200
208
236

June.

146
143
148
175
219

231
251
295
298
292

295
274
292
310
319

July.

164
164
172
161
128

123
113
100
86
78

72
75
80
69
68

Aug.

38
32
31
29
29

30
30
29
29
29

30
29
27
27
26

Sept.

31
31
31
80
30

28
. "27

27
26
27

27
28
44

' 84
40

Day.

16............
17.............
18............
19............
20............

21............
22......;.....
23............
24............
25............

26............
27............
28............
29............
30............
31............

May.

259
262
248
219
217

228
214
214
178
175

151
159
208
205
170
151

June.

334
301
283
262
289

286
268
254
222
203

178
172
164
1R4
178

July.

64
60
58
68
70

68
62
56
50
49

44
40
42
41
42
39

Aug.

26
27' 27"

27
34

37
36
35
35
34

33
32
32
32
31
32

Sept.

4A
iO
An
40
38

37
37
44
42
43

41
40
40
40
Iff

NOTE. Discharge;May 8, from discharge measurement; May 9^12 and Aug. -24-27, 
gage was not read. ,

104341 23 WSP 512  9
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Monthly discharge of Burnt Pork Creek near Stevensville, Mont., for the year ending
Sept. SO, 1920.

Month.

May.....................................................
June .....................................................
My.....................................................

^ The year..................... .....................

Discharge in second-feet.

Maximum.

262 
334 
172 
38 
84

Minimum.

89 
143 
39 
26 
26

Mean.

190 
242 
80.8 
30.8 
37.1

Run-oft 
in 

acre-feet.

9,040 
14 400 
4.970 
1.890 
2,210

33,1100

FLATHEAU LAKE AT POLSON, MONT.

LOCATION. In SE. $ sec. 4, T. 22 N., R. 20 W., at steamboat dock at south end of lake 
; at Poison, Flathead County.
HEQOKDS AVAILABLE. August 23,1908, to September 30, 1920. 
GAGE. Vertical staff attached to a pile at end of pier; datum 2,803 feet above sea

level. Prior to 1917 this datum was given as 2,800 feet. 
EXTREMES OF STAGE. Maximum stage recorded during year ending September 30,

1919, 88.8 feet June 1; minimum stage 78.9 feet January 20 and 21. 
Maximum Btage recorded during year ending September 30, 1920, 88.3 feet

June 21-25; minimum stage, 78.7 feet December 14-24 and January 23-26. 
1908-1920: Maximum stage recorded, 92.7 feet July 1, 2, and 4,1916; minimum

stage, 78.5 feet February 16-22, 1913. 
COOPERATION. Records furnished by United States Reclamation Service.

Daily gage height, in feet, of Flathead Lake at Potyon, Mont.,for the years ending Sept. 30,
1919 and 1920.

Day.

1918-19. 
1... ...........
2..............
3..............
4..............
8..............

6..............
7..............

9 -

10..............

11..............
12..............
13..............
14..............
W.. .......... ...

16..............
17..............
18.... ........ ..
19..............
20..............

21....... .......
22..............
23..............
24... ...........
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

79.8
79.8
79.8
79.8
79.7

79.7
79.7
79.7
79.7
79.7
7Q 7
79.7
79.7
79.7
79.7

79.7
79.7
79.7
79.7
79.7

79.6
79.6
79.6
79,6
79.6

79.6
79.6
79.6
79.2
79.6
79.6

Nov.

79.6
79.6
79.6
79.6
79.6

79.6
79.5
79.5
79.5
79.5

79.5
79.5
79.5
79.5
79.5
70 K

79.5
79.5
79.6
79.5

79.5
79.5
79.5
79.5
79.5

79.5
7Q 4.
79 4
79.4
79 4

'Dec.

79.4
79.4
79.4
79.4
70 t

70 4
79.4
7O i
70 4
79.4

W 4
70 4
79.4
79.3
79.3

79.3
79.3
79.3
79.3
79,3
TO 1
79.3
79.3
79.3
79.3

79.3
TO <J
79.3
79.3
7O <J
79.3

Jan.

79.2
79.2
79.2
79.2
70 2

79.2
79 2
79 2
TO 1
70 1

70 1
79 1
79.1
79 1
TO 1

79.0
TO n
79.0
79 0
78 a

7s a
79 0
70 ft
TO 1
79.1
TO 9
79 2
79.2
79.3
79 3
79.3

Feb.

79.3
79.3
79.4
79.4
79 4

TO 4
79,4
7Q 3
79.3
79.3

79.3
79.3
79.3
TO 3
79.3
TO 1
70 1
79.3
79.3
79.3

79.3
79.3
TO 4
70 4
79.2

79.2
79 2
70 2

Mar.

79.2
79.2
79.2
79.2
79.1

t l
1

79.1
79.1
79.1
TO 1

79.1
70 1
79.1
79 1
79.1
79.170 i
TO i

79 1
79.170 i
ftfc
70 1

70 1
79.1
79.15
79.15
79.2
79.2

Apr.

79.3
79.3
79.3
79.4
70 4

TO i
70 &
79.6
TO 7
79.8

7Q Q
QA ft

Srt 1
80.15
an 9

80.25
on 3
80.35
Rft 4
80.5

80.6
fifk fi
fit'- n
fit *>
$1*4

81.6si &
82.0
M Q

82.6

May.

83.0
83.4
83.8
84.1
84.2

84 3
84.3
84.2
84.2
84.1

84 1
fu. n
84.0
83 0
83.9
ss o
83 O
83.95
CM A

at 9

84.6
85.1
or ft

,85.9 ?
86.4

86.7
07 Q

fi? O

gg*0

88.7

June.

88.8
88.7
88.6
88.5
88.3

88.1
87.9
87.7
87.6
87.5

87.4
87.2
87.0
86.8
86.6

86.4
86.3
86.2
86.1
86.0
RS a
85.8
as, i

S;§

85.4
OK n

85.2
85.1
85.0

July.

84.9
84.8
84.7
84.6
84.5
94k &  ' '

84.1
83.9
83.7
83.5

89 <J
83.1
82.9
82.7
82.6

82.5
ftSt L
82.3
82.2
82.1

82,0
si a
81 81 a>--
81.6

81.5
01 A

at o
Hi 9
Of *>

81, 1

Aug.

81.1
81.0
8LO
81.0
an Q

80.9
sag
80.8
80.8
80.8
8(1 7
80.7
80.7
80.6
sae
80.6
80.5
80.5
80.5
80.4
Ml i
sn A.
80.3
80.8
80.3
en 9
sn\ 9
80.2
fin i
80.1
80.1

Sept.

80.0
80.0
sao
79 9
70 a

f(L Q
79.8
79.8
TO 8
70 7

7O 7
79.7
79.6
79.6
79,6

79.5
79.5
79.5
79.4
79.4

79.4
9O t
TO 9  79,'g
TO t

TO Q
79.2
79.2
78.2
7ft 91



UPPEB COLUMBIA BIVEB BASIN. 125

Daily gage height, in feet, of Flathead Lake at Poison, Mont., for the years ending Sept. SO,
1919 and JftgO Continued.

Day.

1918-20. 
1. .............
2..............
3..............
4..............
«.. ............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
M........ ......
15..............

16..............
17..............
18..............
19......;.......
20..............

21..............
22..............
23..............
24..............
25...............

»;.... .........
27..............
28
29..............
30..............
31..............

Oct.

79.2
79,2
79.2
W i
79.1

7ft. 1
79.1
TO 1
70 i

79.0

79.0
79.0
TO n
79.0
79.0

79,0
7* 0
7&9
78.9
78.9

78.9
7a9
78.9
78.9
78.8

78.8
78.8
7&8
7&8
78.8
?as

Nov.

78.8
7&8
?as
7&8
?as
?as
78.8
?as
78.8
78.8

78.8
78.8
78.8
7as
78.8

78.8
7a s
78 S
78.8
78.8

78.8
78.8
78.8
78.8
78.8

78.8
78.8
78.9
7a9
78.9

Dec.

78.9
78.9
7tt a
78.9
78.8

78.8
?as
78.8
78 a
7&8

78.8
?as
78.8
78; 7
78.7

7a7
TB 1
7ft 7
78k 7
78,7

?a?
70 7
75.7
78.7
78.8

7a.8
78.8
7&8
78.8
78.8
78.8

Jan.

?as
?as
?as
78.8
7&8

?as
78 Q
78.9
7a o
7a o

78.9
7a970 o
78.9
78,8

78.8
7a8
78.8
?as
78.8

78.8
78.8
78.7
78.7
78.7

7&7
78.8
?as
78.8
78.8
78.8

Feb.

7a9
7a9
7a9
78.9
7a9
79.0
79.0
79.0
79.0
70 n

79.0
79.0
TO ft
79.0
79.0

79.0
79.0
79.0
79.0
mo
79.0
79 0
79.0
79.0
78.9

78.9.
79 o
78.9
78.9

0Mar.

78.9
7a Q
78.9
78.9
78.9

78.9
TR a
7a9
7ft Q
7£ ft

78.8
78.8
78 8
78.8
78.8

?as
 yO Q

751 Q
?a»
78.9

78.9
78:9
78.9
7a9!
7a9
78.9
IK O

78.9
78,9
78.9
78.9

Apr.

?a9
7S Q
79LO
7O (\
79.0

79.0
TO ft
79. &
79. 1
79.1

TO 1
79.2
79.2
79.3
79.3

79.4
79.4
TO >5
79.6
79.7

79.8
79.9
80.0
an t
80.2

80.3
80.45
80.6
80.7
80.8

May.

80.9
SI (\
si n
81.1
81.1

81.2
81.3
HI AR
Rl A
82.0

82.4
82.6
82.9
83.2
83.4

83.6
83.7
84.2
84.7
86.1

85.2
86.3
86.5
85.6
85.T

85.8
85.8
85,7
85.7
85.6
85.6

June.

85.55
85.6
SR a
85.3
85.25

85. 3
Of. d

85.6
85.85
86.1

86.4
88.7
86.8
86.9
87.1

87.4
87.6
87.9
88.1
88.2

88.3
88,3
88.3
88.3
88.3

88.2
88.0
87.8
87.6
87.6

July.

87.3
87.3
87.3
87.16
87.0

86.9
86.8
86.7
86.5
86.3

86.1
86.9
85.8
86.6
85.4

86.2
86.0
84.8
84.65
84.4

84.2
84.1
84.3
83.9
83.8

83.7
83.5
83.3
83.2
83.1
83.0

 Aug.

82,9
82.8
82.7
82.6
82.6

82.4
82.3
82.2
82.1
82.0

81.9
8L8
81.7
81.6
81. S

81.4
81.4
81.3
81.3
81. 2

81.2
81.1
81.1
81.0
81.0

80.9
80.9
80.8
80.7
80.6
80.6

Sept.

80.6
80.5
80.5
80.5
sa4
80.4
80.4
80.3
80.3
80.8

80.2
80.2
80.2
80.2
80.2

80.1
80.1
80.1
80.1
80.1

80.1
80.1
80.1
80.1
80.1

80.1
80.1
80.1
80.1
sai
-

FLATHEAD RIVER NEAR POLSON, MOHT.

LOCATION. In sec. 19, T. 22 N., E.'21 W., at Mieehell's ferty at Norriavale, 5 miles
below Newell tunnel, 15 miles northwest of Ronan, and 12 miles below Poison,
Flathead County.

DRAINAGE, AREA. 7,010 square miles. \ 
BECORDS AVAILABLE. July 23, 1907, to September 30, 1920. 
GAGE. Vertical staff in four sections on left bank installed April 9, 1916. Prior to

April 9, 1916, a chain gage on right bank at same datum. Gage read by M. Syla-
pich. 

DISCHARGK MEASUREMENTS. Made from highway bridge at Poison 12 miles upstream
from gage. 

CHANNEL AND CONTROL. Control not. well defined. Current fairly swift, banks are
high.

EXTREMES OF DISCHARGE. Maximum stage recorded during the year ending Septem­ 
ber 30, 1939, 12.5 feet June 1 (discharge, 48,200 second-feet); minimum stage 1.1
feet January 12-26 (discharge, 2,070 second'feet). 

Maximum stage recorded during year ending September 30, 1920, 11.9 feet
June 23-25 (discharge, 44,200 second-feet); minimum stage,  0.1 foot December
9-14 arid March 14 (discharge, 1,360 second-feet). 

1907-1920: Maximum stage recorded, 16.4 feet June 12j 1913 (discharge, 75,400
second-feet); minimum stage  0.1 foot December 9-14, 1919, and March 14,
1920 (discharge, 1,360 eecond-feet). 

ICE. Stage-discharge relation not seriously affected by ice, and open-channel rating
assumed applicable.

DIVERSIONS. Several small diversions from tributaries above Flathead Imke. 
REGULATION. Flathead Lake forms a natural regulation.
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ACCURACY. Stage-discharge relation permanent during year. Eating curve well 
defined. Gage read once daily to tenths. Daily discharge ascertained by apply­ 
ing daily gage height to rating table. Records good.

COOPERATION.- Gage-height record furnished by United States Reclamation Service; 
determination of flow by United States Geological Stirvey.

Daily discharge, in second-feet, of Fhtfead River near Poison, Mont,, for the yeah ending
Sept. SO, W9 <md 1920.   . . ,./    

Day.

1918-19. 
1..........
2.......... 
3..........
4..........
5.. .........
6... ...... .
7..........

w... .......
11..........
12..........
iq
14.......---
15......-..- 
16..........
17..........
IB

19
20..........
91
22.......... 
23..........
24... . ......
25..........
26.......... 
27..........
28.......-.-

30.......--, 
81.... ......

1919-20. 
1..........
2..........

4..........
5..........
ft..'........
7..........
8..........

10.....:.... 

11.. .. ......
12..........
13..........
14..........
15..........
16..........
17..........
18..........
19..........
20..........
21..........
22
23..........
24..........
25..........
26..........
27..........
28..........
29..........
30.......... 
31..........

Oct.

3,740
3,690 
3,630
3,580
3,520
3.470
3,350 
3,470
3,470
3,350
3,350
3,350 
3,350
3,350
3,350 
3,470
3 440
3 400
3,360
3' 330
3,300
3,260 
3.230
3,120
3,120
3,120 
3,120
3,120 
3,120
3,350 
3,230

2,400
2,490
2,440
2,440
2,440
2,440
2,440
2,000 
2,310
2,310 
2,310
2,270
2,310
2,310
2,310
2,310
2,290
2,280
2,230
2,100
2,310
2,400
2 310
2 270
2,270
2,190
2,230
2,070
2' 150
2,230 
2,150

Nov.

3,350
3,350 
3,350
3,350
3,350
3,350
3,350 
3,350
3,350
3,350
3,350
3,350 
3,350
3,350
3,350 
3,350
3,230
3,230
3,230
3,120
3,120
3,120 
3,120
3,120
3,010
3,010 
3,010
3,010 
3,010
3,010 

2,150
2,230
2,230
2,150
2,190
2,190
2,190
2,230 
2,150
2,040 
2,310
2,540
2,540
2,400
2,230
2,150
2,070 ;
2,070
2,070
2,070
2,070
3,070
2,150
1,990
2,310
2,070
1,860
2,590
2,690
2,490

Dec.

"2,790
2,790 
2,690
2,690
2,690
2,690
2,690 
2,690
2,690
2,690
2,490
2,490 
2,490
2,490
2,490 
2,490
2,590
2,590
2,590
2,590
2,590
2,590 
2,590
2,590
2,590
2,590 
2,590
2,590
2,590
2,790 
2,900

2,490
2,490
2,640
2,640
2,400
2,000
1,620
1,570 
1,360
1,360 
1,360
1,360
1,360
1,360
1,460
1,460
1,520
1,520
1,520
1,520
1,520
1,520
1,520
1,520
1,620
1,570
1 570
1,520
1. 520
1,520 
1,520

Jam

2,790
2,690 
2,690
2,590
2,590
2,490
2,490 
2,400
2,310
2,150
2,150
2' 070 
2.070
2,070
2,070 
2,070
2,070
2,070
2,070
2,070
2,070
2,070 
2,070
2,070
2,070
2,070 
2,150
2,230 
2,310
2,400 
2,400

1 S4ft
1,580
1,580
1,600
1,600
1, 620
1,600
1,600 
1,600
1,600 
1,600
1,620
1,680
1,620
1 600
1 490
1-520
1,520
1-460
1,460
1,520
1,540
1,560
1,550
1,550
1,550
1,550
1,550
1,550
1,550 
1,550

:Feb.

2,400
"2,400 
-2,400
2,400
2,400
2,400
2,400 
2,400
2,400
2,400
2,400
2,400
2,400
2,400
2,400
2,400
2,400
2,400
2 400
2,400
2,400
2,400 
2,400
2 400
2,400
2,400 
2,430
2,400

1,570
1,570
1,580
1,590
1,590
1,590
1,600
1,620 
1,620
1,620 
1,620
1,620
1,620
1,620
1,620
1,620
1,620
1,620
1,620
1,620
1 620
1,600
1,590
1,570
1,560
1,550
1,570
1,570
1,570

Mar.

2,400
2,400 
2,400
2,400
2,400
2,400
2,400 
2,400
2.400
2,310
2,310
2,310 
2,310
2,310
2,310 
2,310
2,310
2,310
2,310
2,310
2,310
2,310 
2,310
2,310
2,310
2,310 
2,310
2,310 
2,810
2,310 
2,310

1,570
1,520
1,520
1,570
1,620
1,620
1 460
l',460 
1,460
1,460 
1 460
1*460
1*380
1,360
1,460
1 490
l'490
1,500
1,520
1,520
1,520
1,520
1 520
1,530
1,550
1,570
1 570
1,570
1,570
1,570 
1,570

Apr.

2,310
2,310 
2,310
2,400
2,400
2,490
2,490 
2,590
2,790
2,900
3,010
3,010 
3,120
3,600
4,020 
4,500
4,850
5,040
5,040
5,230
5,430
6,060 
7,010
7,820
8,400
9,310 

10,250
11,200 
12,800
15,700 

1,570
1,570
1,570
1,570
1,570
1,570
1,570
1,570 
1,620
1,740
1 74H

1 740
1*740
I*. 770
1,860
1 9302', ooo
2,150
2 oqft

2,400
2,490
2,590
2 AQA.

4,170
4,670
4,760
 5,680
4,850
>5 au\
6,060

May.

18,000
19,500 
20,000
21,000
21,500
22,000
21,500 
21.000
21,000
20,500
20 500
20' ooo
20,000
19,500
19,500 
19,000
19,000
19,000
19,500
20,500
22,000
23,600 
25,860
29,300
32,200
34,000 
35,200
37,800 
41,600
43,600 
45,600

6,290
6,640
6,520
7,010
7,270
7,270
7,270
8.110 
8,700
9,930 

11,600
12,400
14,000
14,800
17,500
18,500
20,500
21,500
23.100
25,300
26,400
27,000
no inn

28,100
28,700
OO 7flA

29,300
28,700
28,700
28,100 
28,100

June.

48,200
47,500 
46,900
45,600
44,200
42,900
42,300 
41,600
41 000
40,300
39,000
37,800 
36,500
35,200
33,400 
32,800
31,600
31,000
30,400
30,400
29,800
29,300
28,700
28,100
27,600
27,000 
25,800
24,700 
24,200
23,600 

28,100
27,500
27,500
27,000
26,400
26,400
27,000
28,100 
30400
32,200 
33 400
34*000
35' 200
35,900
37,100
38.400
3$ 700
41 000
42*300
42,900

 43 900
43*600
44' 200
AA' oflft

44,200
An <vy>

42,900
41,600
39 700
38^400

July.

23, ICO
22,600 
22,000
21,500
21,000.
20,500
19,500 
18,500
17,500
16,600
16,200
15,700 
15,300
14,800
14,400 
14,000
13,600
13,200
12,800
12,400
11,600
10,900 
10,200
9,930
9,620
9,310 
9,000
8,700 
8,400
8,110 
7,820

38,100
37,800
37 40037', 100
36,500
35,900
34,600
34,000 
33,400
32,200 
31,000
30,400
29,800
28,100
27,000
26,400
25,800
25.300
24,700
94,<jnn

23,600
22,000
21 000
20*500
19,500
18,500
17,500
17,100
16,600
16,2^0 
15,300

Aug.

7,540
7,270 
6,760
6,760
6,290
6,290
6,290 
6,060
6,060
6,060
5,840
5,840 
5,840
5,430
5,430 
5,430
5,230
5,230
5,230
4,850
4,850
4,850 
4,670
4,500
4,500
4,330 
4,330
4,330 
4,020
3,880 
3,880

14 400
14,' 000
13,600
13,200
12,800
12,400
11,600
10,900 
10,900
10,900 
10,600
9,620
9,620
9,310
9,310
9,310
9.000
9,000
9,000
8,700
8,400
7 540
7*540
7^540
8,400
8,400
8,400
8,400
8,110
8,110
7,820

Sept.

3 fiftA

4,170 
3,740
3,600
3,600
3,350
3,470 
3 470
3,350
3,350
3,230
3.120 
3,120
3,230
3,120 
3,120
3,010
3,010
2,900
2,790
2,790
2,790 
2,780
2,790
2,690
2,790 
2,690
2,590 
2,490
2,490 

7,820
7,820
7,820
7,820
7,540
7,540
6,760
6,290 
5,430
4,850 
4,170
4,020
4 170
4,330
4,330
4,330
4,330
4,170
4 330
4,330
4,330
4,330
4,330
4,330
4,170
4,170
4,170
4,170
4,330
4,330

NOTE. Gage not read Oct. 2-5,17-22, 25-26,1918, and July 1-3,1920; discharge interpolated.
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Monthly discharge of Flathead River near Poison, Mont., for the-years ending Sept,
1919 and 1920. 

[Drainage area, 7,010 square miles.]

Month.

1918-19.

May.... ..........................
June.......................;......
July...............................

September ........................
The year. ...................

, 1919-20.

April..............................
May...... .........................

September. .......................

Discharge in second-feet.

Maximum.

3,740 
3,350 
2,900 
2,790 
2,400 
2,400 

. 15,700 
45,600 
48,200 
23,100 
7,540 
4,170

48,200

2,490 
2.690 
2,640 
1,680 
1,620 
1,620 
6,060 

' 29,300 
44,200 
38,100 
14,400 
7,820

44,200

Minimum.

3,120 
3,010 
2,490 
2,070 
2,400 
2,310 
2,310 

18,000 
23,600 
7,820 
3,880 
2,490
2,070

2,070 
1,860 
1,360 
1,460 
1,550 
1,360 
1,570 
6,290 

26,400 
15,300 
7,540 
4,020
1,360

Mean.

3,360 
3,230 
2,630 
2,250 
2,400 
2,340 
5.350 

24,900 
34,900 
14,500 
5,410 
3, 110
%,m
2,300 
2,220 
1,670 
1,560 
1,600 
V510 
2,630 

18,200 
36,200 
27,000 
9,900 
5,160
9,180

Per 
square 
mile.

0.479 
.461 
.375 
.321 
.342 
.334 
.763 

3.55 
4.98 

; 2.07 
. 772 
.444

1.24

.328 

.317 

.238 

.223 

.228 

.215 

.375 
2.60 
5.16 
3.85 
1.41 
.736

1.31

Run-off.

Inches.

0.55 
.51 
.43 
.37 
.36 
.39 
.85 

4.09 
4.56 
2.39 
.89 
.50

16.83

.38 

.35 
' .27 

.26 

.25 

.25 
, .42 

3.00 
; 5.76 

  "4.44 
1.63 
.82

17.83

A&*4«£t.l

207/000 
192,000 
162,000 
138,000 
133,000 
144,000 
318,000 

1,530,000 
2,080,000 
' 892, 000 
333,000 
185, 000

6,310,000

141,000 
132,000 
103,000 
95,900
92,oo»
92,800 

156,000 
1,120,000 
2,150,000 
1.660,000 

609,000 
307,000

6,660,000

MIDDLE FORfc OF FLATHEAD RIVER, AT BELTON, MONT.

LOCATION. In NW. i sec. 36, T. 32 N., E. 19 W., at Hotel Belton, half a mile below 
highway bridge at Belton, Flathead County, and 2 miles above Lake McDonald 
outlet.

DRAINAGE AREA. 900 square miles.
RECORDS AVAILABLE. October 5, 1910, to September 30, 1920.
GAGE.-^-Sloping.gage on left bank diractly back of Hotel Belton; read by Mrs. S. G. 

Brock.
DISCHARGE MEASUREMENTS. Made from cable 200 feet belo^ gage or from boat.
CHANNEL AND CONTROL. Practically permanent. Banks high; not subject to over- 

, flow.
EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 

30, 1919, 10.0 feet at 8 a. m. May 28 (discharge, 13^,600 second-feet); minimum 
discharge, 320 second-feet January 10-15 and February 28.

Maximum stage recorded during year ending September 30, 1920, 9.2 feet 
May 19 (discharge, 11,500 second-feet); minimum stage, 1.4 feet February 16-18 
and March 16 (discharge, 260 second-feet).

1910-1920: 'Maximum stage recorded, 20.0 feet at 9 a. m. June 21, 1916 (dis­ 
charge determined by extension of rating curve, 49,000 second-feet); minimum 
stage, 1.3 feet March 29-30, 1912 (discharge, 182 second-feet),

ICE. Stage-discharge relation slightly affected by ice.
DIVE RSIO N s.  None.
REGULATION.' None.
ACCURACY. Stage-discharge relation permanent except aw affected t>y ice. Eating 

curve fairly well defined between 325 and 20,000 second-feet. Gage read once 
daily to half-tenths. Daily discharge ascertained by applying gage height to 
rating table. Eecords fair.

The following discharge measurement was made by W. A. Lamb: 
October 22, 1918: Gage height, 2.45 feet; discharge, 726 second-feet.
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Daily discharge, in second-feet, of Middk Fork of Flathead River at Belton, Mont., for 
the years ending Sept. 30, 1919 and 1920.

Day.

1918-19. 
1............
2............
3............
4............
5............

6............
7............
8- 1..........
9............
10............

11............
12............ia.... ........
14............
15............

16............
17............
18............
19............
20............

21............
2?............
23............
24............
25....... . ..

26.......
27............ %s
39............
80............
SI............

1919-20. 
1............
2............
3............
4............
5............

6............
T. ...........
8.. ..........
9............

10............

11.............
12............
13....... .
14............
15............

16............
17............
18............
19............
20............

21............
22. .....
23............
24............
25............

26......... .
27............
28............
29. . ...
30.............
SI.. ..........

Oct.

552
525
525
525
580

580
580
580
580
580

580
580
580
580
580

640
640
670
700
730

730
760
760
730
700

700
700
670
670
619
610

390
390
390
390
390

390
390
390
355
355

355
355
320
320
320

320
320
320
320
320

320
320
290
290
290

290
290
290
290
290
290

Nov.

552
525
525
525
525

525
525
525
525
525

525
525
475
475
475

525
525
525
525
525

525
475
475
475
430

390
390
390
%on
390

290
900
290
290
290

290
290
290
290
290

290
290
290
320
355

390
390
ion
390
OCR

355
355
355
355
355

372
372
355
355
355

Dec.

390
390
390
390
410

410
410
410
410
390

390
qjvy

430
452
430

430
430
410
410
410

410
OOrt

390
30ft
372

372
355
355
355
355
355

355

820
820
700
700
inn

Jan.

356
355
355
355
355

355
355
338
338
320

320
320
320
320
OOA

390
700
940
940

1,010

1,010
1,080
1,160
1,310
1,316

1.310
I fKJA

1,080
940
790
KQ/l

<;aft
525
475
475
475

475
475
475

Feb.

475
430
390
430
Asm

530
580
580
isn
580

580
475
475
475
dsn

410
410
390
390
372

372
ORE

355
355
OCA

340
320
OOA

320
320
320

260
260
260
290
320

Mar.

452

430
430
430
430
430

475
475
A»Jti

475
4?5
475

290
OQA

290
320
320
320
320

260
290
320
355
4Qft

430
475
475
475
475

475
475
475
475
475
475

Apr.

475
580
580
580
580

1,080
1,730
2,400
1,910
1,910

1,910
2,000
2,000
2,000
1,910

1,910
1,910
1,910
1,910
2 tart

2 'tort
3 OAA

4,280
5,280
6,400

8 1 in
8 14ft
8 14/1
8 tin
8,690

475
475
475
475
475

475
475
475
43ft
JOA

430
fiifl

790
son

L,080

1,230
1,470
1,600
1,730
1,910

2,090
2,510
4,070
3,000
1,640

1,390
1,080
1,430
1,820
2,870

May.

8,600
8,830
5,780
5,190
4 dJ5A

4,070
3,260
3,130
3,000
3,000

3,680
4 9 Eft

4,280
4,450
5 AAA

5,000
5,190
5,980
6,820
9 fUSA

11,800
12,000
12,400
iq Ann

11,500

11,000
12 600
10 JS/V\

12,000
10,500

Q ^ftfl

2,510
2,290
2,290
2,510
2 7<W

3,820
5,190
6,820
6,920
6,920

7 140
7*. 250
7,470
7,470
7,470
a win

10,000
11,200
11,500
10,500

9,540
9,060
8,600
8,600
8,600

8,140
7,470
6,920
6,820
6,400
6,190

June.

7,030
6,190
5,000
5,680
6,400

7,030
6,190
5,580
4,810
4,450

4,280
4,120
4,120
4, 120
4,120

4,120
4 450
4,450
4,120
4,280

4,450
4 450
4*280
4,070
3,680

3 iAn
3,130
a ^ifi
2,510
2,400

5,980
6,820
7,690
8,600
o n«n

9,060
9 flfifl

10,000
10!/800
10,300

9 <un
o >m\
9,060
9,060
9,060

8,600
8,600
8,600
8,600
S fiml

7,695
6,610
i aao
5,190

4,810
4,810
5,000
5,190
5,580

July.

3,260
3,260
3,000
2,740
2,460

2,460
2,400
1,910
1,910
1,910

1,910
1>910
1,470
1,470
1,470

1,390
1,390
1,310
1 230
1*230

1,160
1,080

940
760
640

580
,,580

580
580
580
580

5,280
5,190
5,000
5,000
4,900

4,630
4,120
3,820
3,400
3,130

3,000
2,870
2>40
2,560
2,510

2,400
2,290
2,240
2,190
2,lfO

2,140
2,090
2,000
1,910
1,910

1,860
1,820
1,780
1,730
1,689
1,680

Aug.

760
850
940
940
910

820
820
790
760
760

760
760
760
700
700

610
580
580
580
580

580
580
580
580
580

580
475
475
475
475
475

1,600
1,510
1,390
1,310
1,190

1,120
1,080
1,040
1,040
1,010

1,010
1,010
1.010
1,010

975
ruA

880
820
790
730

700
700
700
700
700

700
700
700
700
700
TOO

Sept,

475
475
430
430
430

430
430
430
430
430

430
430
430
430
430

430
430
430
430
430

430
43ft
480
390
390

390
390
390
390
390

700
670
670
67O
640

670
766
820
940

1,040

1,160
1,230
1,310
1,390
1,390

1,390
1,350
1,310
1,230
1,310

1,310
1,390
1,390
1,430
1.430

1,430
1,430
1,390
1,390
1,350

NOTE. Discharge, Feb. 3-6 and 25-28,1919, estimated because of slightiee effect. Data inadequate for 
determination of dbchargeJtfar. M9, JPec,2T2«, 1919,jlan. 9,to JFeb. ISfc and Feb. 
of serious ice effect.



TJPPEB COLUMBIA BIVER BASHT.

Monthly discharge of Middle Pork of Flathead River near Betion, Mont., for the years 
endingSepti S0,<1919 and 1980, , .,

[Drainage area, 900 square miles.]
-...., , ,, , ....... , ..... . . ,,.r...... 

Month.

1918-19.

March 20-31......... ..............
April..............................
May

July..............................

1919-20. 
October...........................

January, 1-8. -... ...

M«rch 9-31. .......................
April......................'........
May..............................

July.. ....... ....... ...... ......

Discharge in second-feet.

  

760 
552 
452 

1,310 
580 
475 

8,600 
13,600 
7,030 
3,260 

940 
475

390 
890 
580 
320 
475 

4,070 
11,500 
10,800 
5,280 
1,600 
1,430

   

525 
390 
355 320' 
320 
430 
475 

3,000 
2,400 

580 
475 
390

290 
290 
475 
260 
260 
430 

2,290 
4,810 
1,680 

700 
640

Mean.

630 
490 
396 
668 
437 
454 

3,130 
7,520 
4,530 
1,550 

671 
424

334 
331 
494 
294 
389 

1,280 
7,000 
7,860 
2,910 

941 
1,150

Per 
square 
mile.

0.700 
.544 
.440 
.742 
.486 
.504 

3.48 
8.36 
5.03 
1.72 
.746 
.471

.371 

.368 

.549 

.327 

.432 
1.42 
7.78 
8.73 
3.23 
1.05 
1.28

Ban-off.

* Inches.

0.81 
.61 
.51 
.86 
.51 
.22 

3.88 
9.64 
5.61 
1.98 
.86 
.53

.43 

.41 

.16 

.10 

.37 
1.58 
8.97 
9.74 
3.72 
1.21 
1.43

Acre-feet.

38,700 
29,200 
24,300 
41,100 
24,800 
10,800 
86,000 

462,000 
270,000 

95,300 
41,300 
25,200

20,500 
19,700 
7,840 
4,660IT; 700

76,200 
430,000 
468,000 
179,000 
57900 
68400

BI<| GREEK HEAR POLSOH, MONT.

LOCATION. Near .township line between aec. 4, T. 22 N., B. 19 W., and sec. 33, 
T. 23 N., R. 19 W., just below power house of Mission Range Power Co., three- 
fourths mile above mouth, and 7 miles east of Poison, Flathead County. v

DRAINAGE AREA. Not measured.
RECOBDS AVAILABLE. June 1,1917, to September 30,1920.
GAGE. Stevens 8-day water-stage recorder on left bank, used since June 14, 1917; 

prior to that date temporary gage on left bank 200 feet below.
CHANNEL AND CONTROL. An artificial control about 200 feet below gage. The 

control iwas repaired Augjsigy$, 1917, but was not completed until October 29, 
1917. Banks high and not subject to overflow. One channel at all stages.

DISCHARGE MEASUREMENTS. Made from foot log just below gage or by wading.
EXTREMES OF DISCHARGE. Maximum stage recorded during the year ending Sep­ 

tember 30, 1919, 2.3 feet at 6.30 p. m. May 27 (discharge, 69 second-feet); 
minimum discharge, 0.6 second-foot September 7.

Maximum stage recorded during year ending September 30, 1920, 1.78 feet 
May 14 (discharge, 29.4 second-feet); minimum discharge, 1.7 second-feet 
March 10, computed from kilowatt output.

1917-1920: Maximum stage recorded 2.4 feet at 6 p. m. June 9,1917 (discharge 
from extension pi rating curve, 104 second-feet); minimum discharge 0.6 second- 
foot September 7,1919.

ICE. Stage-discharge relation affected by ice.
DIVERSIONS. None.
REGULATION. Operation of power plant materially affects flow, especially during 

low-water period.
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ACCURACY.? Stage-discharge relation changed during August and September, 1910; 
practically permanent during 1920. Rating curve' well defined between 5 and 40 
second-feet. Daily discharge ascertained by applying to rating table mean 
daily gage height obtained from recorder graph by planimeter. Discharge for 
part of year determined from the kilowatt output at plant as shown in footnotes 
to daily-discharge table. Records fair.

COOPERATION. Records for year ending September 30, 1920, furnished by United 
States Reclamation Service.

Discharge measurements of Big Creek near Pokon, Mont., during the year ending Sept. SO,
1919.

Date.

Nov. 13

18

Made by  

R.O.Crawfordo. ......
.....do..................
W. A. Lamb...........

Gage 
height.

Feet. 
1.41
1.31
1.37

Dis­ 
charge.

Sec.-ft. 
7.0
3.8
4.4

Date.

24

Made by 

.....do..................

2&
Feet. . 

1.42
1.36

Dte>
diaiige.

See^ft. 
6.2
5.4

a Engineer, TJ. S. Reclamation Service.

Daily discharge, in second-feet, of Big Creek near Poison, Mont., for the years ending
Sept. 30,1919 and 1920.

Day.

1918-19. 
1... ...........
2..............
3..............
4..............
5..............

6..............
7..............
8....... .......'
9 .

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19.. ̂ .. .........
20..............

21..............
22..............
23..............
24..............
25..............

27 '
28..............
29..............
30..............
31..............

Oct.

8.1
7.1
6.7
6.7
5.8

7.6
7.6
7.4
7 O

7.0

6.9
6.8
6.7
7.1
7.1

7.1
6.7
6.7
6.7 
6.2

6.7
6.2
6.7
7.1
6.7

6.7
6.7
7.1
7.1
7.1
7.1

Nov.

7.1
7.1
6.7
7.1
8.1

7.1
7.1
7.1 
6.7
7.1

7.1
7.1
6.7
6.2
5.3

6.2
5.4
5.8
5.4
5.4

5.8
5.8
5.8
5.8
5.8

5.86;2-
6.2
6.2
«.2

Dec.

5.4
5.8
5.8
5,8
5.0

4.5
4 5
3.2
5.8
5.4

3.7
4.1
4.5
4.5
4.5

4.5
2.8
2.8
£8 
2.8

2.8
3.0
3.2
3.5
3.8

4.1
4.1
3.7
4.1
4.1
4.1

Jan.

4.5

.......

1

5.8
4.5
4.1
4.5

4.5
3.7
5.4
i n
5.0

3.2
4.5
5.0
5,0
4.5
3.7

Feb.

3.7
4.4
K n

5.4
4.5

5.0
5.4
5.4 
5.0
6.7

6.2
S.8
5.8
5.8
5.S

5.4
5; 8
6.2
6.2
5.8

6.7
6.7
4.1

Mar.

4.1
4.1
5.0
5.4
5.4

5.4
5.4
5.4 
5.0
5.0

5.0
4.1
4.5
4.1
3.2

2.8
2.2
3.,7
4:1 
3.7

, 4.1
4.1
4.1
3.7
4.1

4.1
4.5
4.4

, 5.0
5.4
8.6

Apr.

6.7
5.8
6.2
7.1
6.2

5.4
5.8
5.8 
5.8
6.7

8.6
9.1
7.17."6

7.1

8.6
8.1
8.6 &1 
8.1

8.4
8.7
9.0
9.3
9.7

10.1
10.5
1*4
12:«
1Q.O

May.

8.6
6.2
5.0
4.1

» 3.2

3,2
0 R

2.'8 
5.4
5.4

4.1
3.7
3.7
2.8
8.1

10.0
Ik, 5
14.4
21.9 
29

30
36
37
34
34

36
63
53'39 '
29
25

June.

27
29
30
29
30

29 '
27:
25 
23.8
22.6

21.2
20.0
1&6
18.0
17M

16.2
15.0
14.4
14.4 
11.0

11. 0
7.6
5.3

12.0
8.1

6.2
6.2
5.4'" 4.5
5.4

July.

5.4
7.1
6.7
6.2
5.8

4.1
4.5
2.8 o o
3.2

4.1.
2.8
2.2
2.5
2.8

2.8
3.2

.2.8
2.5 

. 2.0

5.4
4.5
4.5
4.1
4.5

4.5
3.7
5.0
4.8
4.6
4.4

Aug.

4.3
4.2
4.1
5.4
5.4

3.7
3.2
3.2 
4.1
1.7

2.8
8.1
8.1
8.67.1
7.1
4.5
4.5
4.1 
4.1

4.5
4.54.5'
3.2
3.7

4.1
3.2
4.5
4.1
3.2
3.5

Sept.

3.8
4.1
3.2
3.7
3.2

3.7
1.4
3.7 
3.2
3.7

3.2
3.7
4.1
2.0
3.7

3.7
4.5
4.5
4.5 
5.4

3.2
5.0
5.0
5.0
5.4

5.4
5.8
3.7
5.4
5.0
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Daily discharge, in second-feet, of Big Creek near Poison, Mont., for the years ending 
Sept. SO, 1919 and 1920 Continued.

Day.

1919-20. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20...........:..

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

4,8
4.8
5.2
a a

4.6
4.6
5.2
4.8
5.2

5.2
3.' 5
4.3
4.6
4.8

5.2
4.8
c 9

A Q

A O

4.6
43
5.1
4.7

4.0
a i
5.5
5.0
5.1
5.5

Nov.

5.3
6.3
9 a
5.6
4.8

5.2
5.2
5.2
3.8
4.8

A. R

5.1
5.4
5.3
K Q

4.8
3.7
5.1
5.1
5.4

t 0

5.5
3.9
^ a
K 9

5.4
A Q

5.1
5.1
3.5

Dec.

5.8
5.1
5.2
5.1
5.2

4.1
4.6
5.3
4.3

4.1
4.4
4.5
4.0
3 7

4.8
45
40
A Q

5.3

Q 7

5.1
<\ 1
e o

<i Q

4.4
A Q

5.1
Q O
A n

5 *)

Jan.

3.6
4.5
4 9
3.6
45

« Q

4.6
4.9
3 7
*} Q

3.0
3.9
4.0
4.0
3 0

4. 9

4.4
3.3
3.0
3 K

4.5
40
3.6
3.4
3 Q

41
4 9

41
A O

A 9

2.6

Feb.

3.3
4.0
A 9

4.2
4.3

41
3.1
3.0
4 0
4.2

3.5
3.6
3.3
4.0
Q ft

4.1
3.4
3.9
3.4
A 9

Q 1

4.0
1.9
A O

3 A

Q ft

40
3 A

o n

Mar.

2.9
3.2
3 1
3,0
2.6

3.2
2.9
3.5
3.6
1.7

3.5
3.6
3.1
^ n
Q C

3.1
2.9

3.6

3.1
3.4
3.8
3.8
3.8

? Q

2.8
0 Q

2.7
3.7
2.8

Apr.

2.6
3.2
3.6
2.6
2.6

3.5
3.7
4.0
3.5
4.5

3.1
3.9
4.1
4.2
40

3.8
3.4
3.4
3.4
3.3

41
3.2
41
3.7
3.3

3.5
3.7
? A.
1 7

3.5

May.

3.7
3.4
4.0
4.0
3.8

3.8
4.0
40
3.8
3.8

12.4
40
4.3

29.4
43

5.6
15.4
17.2
14.8
11.3

11.9
40
3.4
4.3
5.6

46
46
3.7
3.7
3.4

; 3.8

June.

3.7
3.7
3.5
3.3
3.4

3.2
3.5
3.4
3.5
3.3

4.3
43
4.0
6.1

14.8

17.8
10.2
142
13.0
10;2

9.6
6.1
7.5
40
5.2

4.6
3.7
3.1
3.1
3.4

July.

4.4
5.0
3.9
3.2
2.8

45
4.7
5.3
4.8
48

3.7
42
5.0
4.9
46

46
47
3.5
40
5.0

4.6
3.5
4.6
47
3.8

4.0
4.6
4.5
40
3.9
3.6

'Aiig-

40
2.8
8.4
O Q

3.5

3.7
3.8
3.4
3.5
4.0

3.1
3.3
3.2
3.9
3.3

3.4
3.6
3.9
3.5
3.2

3.6
3.5
3.1
5.6
3.8

3.7
3.4
3.8
3.2
2.3
3.4

Sept.

3.2
3.1
3.1
2.6
2.4

2.8
2.8
2.7
2.9
3.0

3.1
2.6
3.2
3.2
3.4

3.4
3.3
3.2
2.5
3.3

3.5
3.5
3.5
3.4
3.5

2.8
3.5
3.2
3.3
3.2

NOTE. Gage not read Oct. 8-12, Dec. 22-25, Dec. 30,31,1918, Jan. 1-4,6-16, Feb. 24 to Mar 1, Mar. 10. 
Apr. 21-26, and July 29 to Aug. 2,1919; discharge interpolated lor these periods except Jan. 1-4,6-16, and 
Feb. 24-28. Discharge for following periods when total flow passed through the power plant computed 
from kilowatt output of the plant: Oct. 24 to Nov. 3,1919, Nov. 12,1919, to April 24,1920, and July 1 to 
Aug. 31,1920. Discharge, May 12,1920, interpolated.

Monthly discharge of Big Creek near Poison, Mont., for the years ending Sept. 30, 1919
. and 1920.

Month.

1918-19.

November,. ..............................................

March...:..:..................... ......................
April.....................................................
May.....................................................

July......................................:..............

September ...............................................
1919-20. 

October. .................................................

D ecember . ...............................................

February. ...............................................

April....................................................
May.....................................................
June.............................;..................,....
July.....................................................

September ...............................................

Discharge in second-feet.

Maximum.

8.1 
8.1 
5.8 
6.7 
8.6 

144 
53.0 
30.0 

7.1 
8.6 
5.8

5.5 
6.3 
5.8 
6.9 
4.3 
3.9 
45 

29.4 
17.8 
5.3 
5.6 
3.5

29.4

Minimum.

5.8 
5.4 
2.8 
3.7 
2.2 
5.4 
2.8 
4.5 
2.0 
1.7 
1.4

3.5 
2.8 
3.7 
2.6 
1.9 
1.7 
2.6 
3.4 
3.1 
2.8 
2.3 
2.4

1.7

Mean.

6.92 
6.40 
415 
5.51 
454 
8.15 

18.1 
17.0 
405 
456 
4.06

4.74 
4.90 
469 
401 
3.58 
3.21 
3.55 
6.77 
6.12 
4.30 
3.51 
3.11

438

Run-off in 
acre-feet.

426 
381 
255 
251 
279 
485 

1,110 
1,010 

249 
280 
242

291 
292 
288 
247 
206 
197 
211 
416 
364 
264 
216 
1S5

3,180
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JOCKO RIVER znAR JOCKO, MONT.

LOCATION. In sec. 10, T. 16 N., R. 19 W., 500 feet above headworks of United States 
Reclamation Service Jocko K canal, 800 feet above mouth of Big Knife Creek, and 
2 miles northeast of Jocko, Missoula County.

DRAINAGE AREA. Not measured.
RECORDS AVAiLA^i>E,iHApril 11, 1018, tq September; 30, 191ft; 4-UgP8* 20» 1908, to 

September 30, 1916, at old station 2 miles downstream from present site. Flow 
at the two points not the same as Big Knife Creek enters, and a canal diverts be­ 
tween them.

GAGE. Vertical staff on right bank; read occasionally by employees of United States 
Reclamation Service.

DISCHARGE MEASUREMENTS. Made from suspension bridge 50 feet below gage or by 
wading.

CHANNEL AND CONTROL. Control composed of small boulders and gravel; slightly 
shifting. One channel at all stages.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending Septem­ 
ber 30,1919, 5.74 feet May 23 (discharge, 1,080 second-feet); minimum stage, 3.04 
feet March 7 (discharge, 48 second-feet).

1918-1919: Maximum stage 7.5 feet June 11,1918 (discharge, 2,720 second-feet); 
minimum stage, 3.04 feet March 7,1919 (discharge, 48 second-feet)-

ICE. rStati0n not,in operation during the ;iee period.
DIVERSIONS. None above station. Jocko K canal diverts 500 feet below gage.
REGULATION. None.
ACCURACT. Stage-discharge relation fairly permanent; not affected by ice. Rating 

curve fairly well denned. Gage read occasionally to hundredths. Daily dis­ 
charge ascertained by applying gage height to rating table for days of gage read­ 
ings, and interpolating discharge for intervals between readings. Records fair.

COOPERATION. Complete data furnished by United States Reclamation Service. 
Monthly computations changed slightly to agree with United States Geological 
Survey computation rules.

Discharge measurements of Jocko River near Jocko, Mont., during the year ending
Sept. SO, 1919.

[Made by K. O. Crawford.]

Date.

Oct. 26............ ..................................................................
Jan. 18..............................................................................
June 27... .............. _ . __ ............... _ ..................................

Gasp 
height.

Feet. 
3.48
3.10
4.38

Dis­ 
charge.

Seejt.
m
60

242
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Daily discharge, in second-feet, of Jocko River near Jocko, Mont.,: for the year ending
Sept. SO, 1919.

Day.

1..............
2..............
3...1..........
4..............
5..............

«........:... 
7..............
?..... .........
9..............

10..............m 11..............
12..............13............:.
14..............
15..............

16..............
17..............
18..............
19..............
a)..'............

21..............
22..............
23..............
24..............
25..............

26
27..............
28..............
29..............
30..............
31..............

Oct.

100
olOO

102
103
104

105
106

« 107
105
103

ol02
102
101
100
99

«99
99
98
97
07

96
95

095
04
94

o93
95
98

101
ol04

103

Nov.

103
»402

Dec.

73
73

o7«
73
73

73

70
67
64

06!
63
65
Aft

o71

AQ

68
67

066
66

o67
63
59

o56
§8

57
»57

55
53
52

051

Jan.

51
51

06!
52
53

54
A KR

JU.

53
« 52

<\t
53
54
55

056
  57
«58
060

60
60

060
60
60
60«eo
60
59

059
57
55
M

Feb.

53
52

52
53

54
o55

55
56
57

a IB

56
54
52

a 51

52
54

«56
56
56

56
«S6

54
53

o52

52
53

053

Mar.

54
55.., ,:<«&

o 66
53

50
it iS

4n
50
52

054
54
53

o53
53

52
52

«52
53
53

»54
54
55; SS

«56

SJ
a *St

64
70
76
83

Apr.

ogo
95

111
ol07

104

101
oo

097
«9

101

0103
101
99
OS
Q7

a Oft

108
120

ol33
155

177
260

o222
318

o413

449
'' i»ft

523
"560

509

May.

45$
0408

9AQ.'

326
286

0245
246
247
248
250

252
254

o256
S38

420

502
584
666
748
831

914
997

ol.flSO

664

456
a 248

310
341

Jane.

404
«436,

a4/v
445
450

a455
416
377
338

o299

286

a261
322
384

o 446
354

a261
251

o242

231
220

«209
*18S

183

o 181
a 209
a234

224
a 214

My.

a 209
*Wasm

189
o 181

177
o!74
0172
olTO
al65

ol61
a 157

156
a!54
alSO

al44
ol40
o!37
o!35

132

o 130
«*126
a 126
«123am
alls

118
all8
oll6
all3
0112

Aug.

114
«I16

t, 116?
oll6
olJ0

a 109
«}07
a!04
"103

102

a 100
a 99
097
*96
095

093
92

091
090
«8S

o»7
«86
a84

83
o83

aS2
081
081
«81
«79

79

Sept.

78
' ' a 78

o77
ay7
«77

«77
77
76

a76
a 76

76
a76

74
72

o?0

70
a69
«68

68
68

67
«67

66
a«6

66

;65
165

65
65
64

o Gage read. 

Monthly discharge of Jocko River near Jocko, Mont., for the year ending Sept. SO, 1919.

Month.

October..................................................
December .
January... ...............................................

March....................................................
April.....................................................
May.....................................................

July......................................................
August...................................................
September...............................................

Discharge in second-feet.

Maximum.

107 
73 
60 

, 58 
83 

560 
1.080 

455 
209 
116 
78

Minimum.

93 
51 
51 
51 
48 
90 

245 
181 
112 
79 
64

Mean.

99.9 
64.6 
56.0 

'54,0 
55.9 

199 
467 
308 
149 
95.0 
71.2

Rim-off in 
acre-feet.

6,140 
3,970 
3440 
3,000 
3,440

is'soo
9,160 

4^240

REVAIS CREEK HEAR DXXOH, MONT.

LOCATION. In T. 18 N., R. 22 W., below highway bridge near residence of A. Bishop,
4 miles southwest of Dixon, Sanders County. 

DRAINAGE AREA. Not measured. 
RECORDS AVAILABLE. April 30,1911, to September 30,1916, and October l,1917(l to

September 30,1919. 
GAGE. StaflF gage attached to tree on right bank about 100 feet below a log highway

bridge, read by A. -Bishop.
DISCHARGE MEASUREMENTS. Made by wading or from bridge. 
CHANNEL/AND'CONTROL. -Channel IUUTOWJ banks high and not subject to overflow.

Bed composed of small boulders. Control shifts.
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EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 2.95 feet May 23 (discharge, 144 second-feet); minimum stage, 1.40 feet 
August 11-31 and September 1-26 (discharge, 4.0 second-feet).

1911-1919: Maximum stage recorded, 3.7 feet June 19, 1916 (discharge, 512 
second-feet); minimum discharge, 3 second-feet January 23 to March 19 and 
September 13,1918.

ICE. Ice apparently has little if any effect on stage-discharge relation. '
DIVERSIONS. None of importance.
REGULATION. None,. The melting snow causes a small diurnal fluctuation during the 

spring.
ACCURACY. Sta^e-discharge relation changed slightly during winter of 1918-19; 

fairly permanent during period of records in 1919. Bating curve fairly well 
denned. Gage read twice daily to nearest half-tenth. Daily discharge ascer­ 
tained by applying mean gage height to rating table. Records fair.

C06PEHATION. Data furnished by United States Reclamation Service.

Discharge measurements of Revais Creek near Dixon, Mont., during the year ending Sept.
30, 1919.

[Made by R. O. Crawford.a]

, ,< Date." V*$

""4
MW-. 21.... .............. ..............................................................
Aug. 2.............:. J............................ ..................................

Gage 
height.

Feet. 
1.49
1.65

Dis­ 
charge.

Sec.-ft. 
6.80
8.26

« Engineer. IT. S. Reclamation Service.

Daily discharge, in second-feet, of Revais Creek near Dixon, Mont., for the year ending
Sept. SO, 1919.

Day.

1. .........
2..........
3..........
4. .........
5..........

6..........
7..........

9..........
10..........

11..........
12..........
13..........
14..........
15..........

Apr.

15
15
18
21
21

21
21<?i
21
21

21
21
21
21
21

May.

QQ
87
87
87
76

76
65
65
65
65

65
5555'
60
70

June.

87
76
76
76
65

65
55
55
55
55

45
45
45
45
45

July.

91
21
15
15
15

15
1 f\if1111
111111
7.
7.

Aug.

7
9

11
11
11

1 f

7
7
7

. 7

4
4
4
4
4

.Sept.

4
4
4
4
4

4
4
4
4
4

4
4
4
4
4

Day.

16..........
17..........
18..........
19
20..........

21..........
22. ...?.....
00

24..........
25..........

26..........
27..........
28..........
29..........
30..........
31

Apr.

01
21
28
28
32

40
60
70
82
87

87
99
99
112
93

May,

87
87
87
93
106

118
132
144
138
132

125
112
112
118
99
87

June.

45
36
36
36
28

28
28
OD

28
21

21
21
21
21
21

July.

7
7
7
7
7

7
7
7
7
7

7
7
7
7
7
7

Aug.

4
4
4
4
4

4
4
4
4
4

4
4
4
4
4

Sept

4
4
4
4
4

4
4
4
4
4

   4
6r
7r

Monthly discharge of Revais Creek near Dixon, Mont:, for the year ending Sept. SO, 1919.

Month.

April.....................................................
May......................................................

July.....................................................

September...............................................

Discharge in second-feet.

Maximuntf

112 
144 
87 
21 
11 

7

Minimum.

15 
55 
21 

7 
4 
4

Mean.

42.0 
92.1 
43.6 
9.97 
5.42 
4.37

Run-ofl iu
acre-feet.

2,500 
5,660 
2,590 

613 
333 
260

12,000
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PRIEST RIVER AT OUTLET OF PRIEST LAKE, NEAR COOLIN, IDAHO.

LOCATION. In SW. £ sec. 5, T. 59 N., R. 4 W., at southwest end of Priest Lake, 
2 miles northwest of Coolin, in Bonner County.

DRAINAGE AREA. 572 square miles.
RECORDS AVAILABLE. June 18,1911, to September 30,1920; fragmentary.
GAGE. Stevens water-stage recorder on right bank 600 feet below outlet; installed* 

November 24, 1914; inspected by J. K. Ward. June 18, 1911, to April 6, 1912, 
and July 13,1912, to January 8, 1913, two vertical staff gages on wharf at Coolin 
(not accurately referred to bench marks before being destroyed by ice). April 
18, 1913, to November 23, 1914, 'and August 26 to October 9, 191^when water- 
stage recorder was not operating), inclined staff about 200 feet e|$|U>f wharf at 
Coolin. p;;

DISCHARGE MEASUREMENTS. Prior to September 17, 1913, made from a boat at out­ 
let; after that date, made from a cable about 300 feet above, or by wsf||jig.

CHANNEL AND CONTROL. Bed rough; banks high; control permanent.!--Many large 
boulders and angular rocks at control catch logs and cause backwater.

EXTREMES OP DISCHARGE. Maximum stage recorded during period October 1, 1917, 
to September 30,1918, and May 1,1919, to September 3tO, 1920, from water-stage 
recorder, 5.86 feet on May 29,1919 (discharge, 5,800 second-feet); minimum stage, 
from recorder, 0.29 foot November 1 and 2, 1917 (discharge, 172 second-feet); 
may have been lower at some period when recorder was not operating or when 
stage-discharge relation was affected by logs.

1911-1920: Maximum stage recorded, 6.83 feet at 1.30 p. m. May 30, 1917 (dis­ 
charge, 7,290 second-feet); minimum stage recorded November 1 and 2,1917.

ICE. Ice forms on lake and occasionally in river just below outlet. Stage-discharge 
relation not affected by ice except possibly for short periods when ice, running 
out of lake, jams on rocks at control.

DIVERSIONS. None.
REGULATION. None.
ACCURACY. Stage-discharge relation practically permanent except as affected by 

logs over indeterminate periods. Open-water rating curves well defined; curve 
used after January 4, 1918, revised slightly so as to average the current-meter 
measurements better. Operation of water-stage recorder unsatisfactory. Daily 
discharge ascertained by applying to rating table mean daily gage height deter­ 
mined by inspecting gage-height graph. Records excellent October 1 to Decem­ 
ber 23,1917; thereafter poor on account of stage-discharge relation being affected 
by logs and unsatisfactory operation of recorder.

COOPERATION. Gage-height record furnished by United States Forest Service.

Discharge measurements of Priest River at outlet of Priest Lake, near Coolin, Idaho, dur­ 
ing the yews ending Sept. SO, 1919 and 1920.

Date.

1919. 
Aug. 31
Oct. 16

1920.
May. 2

Made by  

.....do..................

Gage

Feet.
ft R1

.40

1.99

Dis­ 
charge.

Sec.-ft.070
218

1,090

Date.

1920. 
May 2
June 3
Aug. 19

30

Made by  

.....do..................

.....do.................. 
D.J. F.CalkiBS........
.....do..................

Gage 
height.

Feet. 
1.96
3.38
1.06 
1.46
1.45

Dis­ 
charge.

See>-ft. 
1,080
2,510

500
684
665
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Daily discharge, in second-feet, of Priest River at outlet of Priest Lake, near Coolin, Idaho,, 
for the years ending Sept. SO, 1913-1920.

Day.

« 1917-18. 
1... ...........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13 ..... ....
14..............
15..............

16-... ......... i.
17......:.......
18..............
19..............
20..............

21..............
22..............
23..............
24..............
JB..... .........

26..............
97

2g.. ............
29..............
30..............
31..............

1919. 
1..............
2..............
3..............
4...............
5..............

6... ..........
7. .............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............

20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..... ... . ..as... ;..........
29.
80....... .......
31..............

Oct.

254
250
244
247
247

24^
254
258
258
247

244
244
236
233
230

219
219
212
205
202

202
199
193
193
187

187
190
187
187
187

Nov.

172
172
175
181
187

187
187
187
187
187

187
187
ion
190
187

187
184
184
181
181

184
184
184
184
184

181
184
190
193
184

Dec.

181
178
184
199
202

208
205
202
205
202

202
212
222
230
230

264
279
308
327
339

347
364
364

450

Jan.

1 650
I

726

744
763
78*
769
757

783
763

.. 757
751
751

744
738
732
726
708

703
697
691
685
680

674
657
652
652
636
624

Feb.

611
599
596
593
501

58&
585
582
580
577

574
571
568
566
563

560
557
555
552
549

548
544
541
538
538

543
K*7O

524

Mar.

514
509
528
524
514

4W
499
485
485
490

495
495
495
490
490

485
490
509
519
519

533
543
568
589
809

646
691
720
757
788
avj

Apr.

875
910
810
910
950

; - «a
1.030
1,088
l.llfl
1,20ft

1,280
1,380
1,520
1,620
1,670

1,720
1,720
l,72ff
1,770
1,770

1,820
1 870
1 870
2,080
2,130

2,180
2, 180
2,240
2,300
2,350

May.

2,400
2,570
2,690
2,930
3,170

3,29ft
3,290
£410
3,290
3,290

3,290
3,296
3,290
3,410
3y540

3,670
3,670
3,670
3,630
3,590

3,540
3,500
3,460
3,420
3,370

3,330
3.290
3,290
3,290
3,290
3,290

4,060
4,020
3,$70
3,930
3,890

3,840
3,800
3,760
3,710
3,670

3,630
3,580
3,540
3,540
3,410

3,540
3,670
3,670
3,670
3,930

4,200
4,480
4,880
5,050
5,200

5,350
5,500
5,650
5,800
5,650
5.500

June.

3,290

3,509-

3,900

3,300

2,810

2,090
2,690
2,570
2,570
2,350

5,350
5,050
4,900
4,760
4,620

4,480
4,340
4,200
4,060
3,930

3,670
3,540
3,410
3,280
3,290

3,290
3,170
3,170
3,170
3,170

3,170
3,170
3,050
3,050
2,930

2/S30
2,810
2,690
2,690
2,570

July.

2.240
2,130
2,020
1,920
1,870

1,820
1,770
1,790
1,670
1,620

1,520
1,520

.1,470,
1,420
1,380

1,330
1,280
1,280
1.240
1,200

1,150
1,110
1,070
1,030

990

950
950
910
910
875
875

2,400
2,350
2,240
2,130
2,080

1,970
1,870
1,820
1,720
1,670

1,620
1,520
1,470
1,420
1,380

1,330
1,280
1,240
1,150
1,110

1,070
1 030

990
969
947

926
905
883
862
840
819

Aug.

804
804
795
781
763

751
738
72§
783
680

674
667
652
641
641

636
639
620

,630
620

609,
609

599
589

584
573
563
558
548
538

798
776
755
734
712

691
686
663

. 641
636

615
599
578

  578
568

563
558
548
543
528

519
594
490
466
457

434
416
404
399
391
382

Sept.

54&
524
509

  49»
490

485.
471
471
462
462:

457
45T
45T
466
462

45T
457
452
448-
43»

430
362
35&
354
350

350
346
338.
338.
334

370
374
35$
346
342

350
354
346.
338.
334

322
31»
322
322
31»

SOT
303.
292
285
277

27*
270
266
259
255>

262
28&
2ft
23$
222
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Daily discharge, in second-feet, of Priest River at outlet of Priest Lake, near CooUn, Idaho, 
for the years ending Sept. SO, 1918-1920 Continued.

Day.

1919-20. 
1..............
2..............
3..............
4..............
5..... .........

6..............
7..............
8..............
9..............

]0... ...........

U.. ............
12..............
13..............
14
15..............

Jfi.v...... ......

17..............
18..............
19....... .......
20..............

21..............
22..............
23..............
24s::::::::::::::
26..............
27..............
28..............
29..............
30..............
31..............

Oct.

222
225
225
225
211

211
207
216
225
229

225
218
214
211
207

207
207
203
200
200

200
214
218
188
192

IQfi
1fi9

196
200
203
207

Nov.

225
229
229
236
244

240
%44 -

240
233
236

233

240

277
277

2S5
285
285
277
285

270

1 270

Dee.

240

225
229
229
233

240
242
243
245
246

248
251
259
277
288

300
303
311
315
315
319

Jan.

319
315
303
296
292

296296'
 JftO '

290

. Q/YI

O1Q

OIQ

Feb.

315
315
312

307

312
3 to
319
41 0

317

111
312
310
TflS

306

303
301
9QQ

296
294

292
292
9Q1

290
290

290
OfflQ

288
288

Mar.

286
283
281
970

276

274
280
287.
294
300

306
313
320
326
327
*>Oft

330
331
333
334

334
338
%19

350
358

362
370
374
374
374
378

Apr.

387
390
393
397
400

403
ddfi
410
413
416

421
426
457
4on
524
COO

558
578
599
625

657
680
703
720
726

751
775
820
875
910

May.

950
1,030
1,070
1,110
1,150

1,300-
I 240*
1,240
1,380
1,770

2,130
2,300
2,460
2,690
2,810

2,930
2,930
3,050
3,050
3,170

3,170
3,170
3,170
3,050
2,930

2,930
2,810
2,570
2,570
2,670
2,670

June.

2,460
2,460
2,460
2,460
2,460

2,40ft
2,578*
2,570
2,690
2,810

2,810
2,810
2,810
2,810
2,930

3,050
3,050
3,050
3,050
2,930

2,930
2,930
2,930
2,810
2,690

2,690
2,670
2,460
2,350
2,300

July.

2,240
2,180
2,130
2,080
2,020

1*920
1,376
i TOO
1,700
1,620

1,570
1,520
1,570
1,520
1,470

1,420
1,380
1,330
1,280
1,240

1,200
1,150
1,110
1,070
1,080

990
950
910
910
878
834

Aug.

814
704
763
738
720

703
680
657
646
630

630
680
615
5S9
578
Kin

504
4Q1

485
471

471
457
452
439
426

412
412
395
399
412
399

Sept.

891
391
387
378
366

363
362
354
342
JU2

370
383
4%
4%
£04

509
£19
519
519
514

534
553
573
599
615

630
652
662
680
691

NOTE. Recorder not operating over frequent periods; braced figures show mean discharge for periods 
included, determined after comparison with records of flow of other streams. Discharge, Jan. 31 to Feb. J, 
Feb. 3-23, and May 19-26,1918, May 2-12, July 24 to Aug. 5, Oct. 8, and Dec. 17-20,1919, and Feb. 10-2D, 
22-28, Mar. 1-5,6-13,15-19, Apr. 2-9, July 8-9, and Sept. 21,1920, interpolated.

Monthly discharge of Priest River at outlet of Priest Lake, near Coolin, Idaho, for the yea^s 
ending Sept. 30, 1918-1920.

[Drainage area, 572 square miles.}

Month.

1917-18. 
October...........................

March............. . ......... .
April.............................
Xlftv

July..............................

Discharge in second-feet.

Maximum.

258 
193

769 
611 
827 

2,350 
8,670

2,240 
804 
548

Minimum.

178 
172 
178

524 
485 
875 

2,400 
2,350 

875 
538 
334

172

Mean.

221 
1S4 
299 
707 
567 
558 

1,570 
3,300 
3,360 
1,400 

656' 
434

1,110

Per 
square 
mile.

0.386 
.322 
.523 

1.24 
.991 
.976 

2.74 
5.77 
5.87 
2.45 

' 1.15 
.759

1.94

Run-off.

Inches.

0.44 
.36 
.60 

1.43 
1.03 
1.J3 
3.06 
6.65 
6.55 
2.82 
1.33 
.85

26.25

Acre-feet.

13,600 
10,900 
18,400 
43,500 
31,500 
34.300 
97,400 

203,000 
200000 
86,100 
40,300 
25,800

801,000
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Monthly discharge of Priest River at outlet of Priest Lake, near Coolin, Idaho, for the 
years ending Sept. 80, -1918-1920 Continued.

Month.

1919. 
Mav-.-.

July..............................

1919-20.

April.............................
\fnv

July..............................

Discharge in second-feet.

Maximum.

5,800 
5,350 
2,400 

798 
374

229 
285 
319 
319 
319 
378 
910 

3,170 
3,050 
2,240 

814 
691

3,170

TMinfrmiTn.

3,410 
2,570 

819 
382 
222

188

288 
274 
387 
950 

2,300 
834 
395 
342

188

Mean.

4,260 
3,600 
1,420 

569 
304

209 
253 
257 
298 
303 
324 
562 

2,300 
2,710 
1,450 

560 
485

810

Per 
square, 
mile.

7.45 
6.29 
2.48 

.995 

.531

.365 

.442 

.449 

.521 

.530 

.566 

.983 
4.02 
4.74 
2.53 

.979 

.848

1.42

Ban-off.

Inches.

8.59 
7.02 
2.86 
1.15 
.59

.42 

.49 

.52 

.60 

.57 

.65 
1.10 
4.64 
5.29 
2.92 
1.13 
.95

19.28

Acre-feet.

262,000 
214,000 
87,300 
35,000 
18,100

616,000

12,900 
15,100 
15.800 
18,300 
17,400 
19,900 
33,400 

141,000 
161,000 
89,200 
34,400 
28,900

687,000

SULLIVAN LAKE NEAR MET ALINE FALLS, WASH.

LOCATION. Approximately in sec. 31, T. 39 N., E. 44 E. (unsurveyed), near forest- 
ranger station at north end of Sullivan Lake, 4J miles east of Metaline Falla, 
in Pend Oreille County.

DRAINAGE AREA. Not measured.
BECORDS AVAILABLE. May 16,1912, to September 30,1920.
GAGE. Since May 9, 1913,, float gage on dam at outlet of lake; read once daily to 

half-tenths by A. J. McDougaU. Prior to May 9, 1913, a vertical staff gage at 
same site and datum.

EXTREMES OP STAGE. Maximum stage recorded during year ending September 30, 
1919, 26.6 feet May 23; minimum stage recorded, 11.2 feet March 10, 31, and 
April 1.

Maximum stage recorded during year ending September 30, 1920, 23.6 feet 
July 25; minimum stage recorded, 0.7 foot April 9-10, 1920.

1912-1920: Maximum stage recorded, 26.6 feet June 17-20, 1916, and May 23, 
1919; minimum stage recorded April 9-10,1920.

REGULATION. Most of the surplus flow of Sullivan Creek is diverted into the lake. 
Sufficient water is stored in the lake to afford a continuous flow of about 60 second- 
feet in flume of Inland Portland Cement Co. Zero of gage at elevation of gate 
sills; crest of log chute is 22 feet, and crest of spillway 25 feet above gate sills.

COOPERATION. Gage height furnished by Inland Portland Cement Co.



UPPEB COLUMBIA BIVER BASIN. 139

Daily gage height, in feet, of Sullivan Lake near Metaline FaUs, Wash., for the years 
ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1.. ............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..... .........

21..............
22..............
23..............
24..............
25..............

26..............
27..............as:.... .........
29.............. 
30.............. 
31..............

1919-20. 
1.. ............
2.. ............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25.............. 

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

16.5
16.5
16.4
16.4
16.4

16.4
16.35
16.25
16.15
15.95

15.9
15.85
15.85
15.85
15.8

15.85
15.8
15.8
15.75
15.6

15.5
15.5
15.5
15.4
15.4

15.4
15.3
15.3S
15.3 
15.3 
15.3

20.4
20.4
20.3
20.2
20.1

20.0
19.96
19.9
19.8
19.7

19 6
20.1
20.0
19.9
19.85

19.8
19.8
19.7
19.6
19.5

19.4
19.3
19.2
19.1
19.0 

19.0
18.9
18.8
18.7
18.6
18.5

Nov.

15.2mi»~
15.3
15.2
15.2

15.1
15.05
15.0
15.0
14.9

14.8
14.7
14.6
14.6
14.6

14.6
14.5
ii i
14.45
1A A.K

14. 4
14.3
14.25
14.25
14.2

14.2
14.15
14.1
14.Q5 
14.0

18.4
18.3
18.1
18.0
17.85

17.7
17.6
17.5
17.25
16.8

16.3
15.8
15.3
14.7
14.2

13.9
13. 6 '
13.4
13.1
12.9

12.7
12.5
12.3
12.1
11.8 

11.6
11.55
11.4
11.3
11.2

Dec.

13.95
13.9
13.95
13.9
13.85

13.8
13.75
13.7
13.7
13.6

13.6
13.6
13.55
13.6
13.6

13.6
13.5
13.5
13.4
13.45

13.4
13.3
13.25
13.2

1Q 1

13.0
13.0

'iz'n

11.0
10.8
10.65
10.5
10.4

10.3
10.2
10. 1
10.0
9 0

9 7
0 fi
9.5
9.4
9.3

9.05
8.8
8.6
8.4
8.2

8.0
7 a
7.75
7.7

7.6
7.5
7.4
7.3
7.3
7.2

Jan.

12.7
12.7
12.6
12.5
12.4

12.3
12.2
12.1
12.0
12.95

11.%
11.9
12.0
12.1
12.1

12.1
12.1

12.0
12.1

19 1

12.1
12.2
12.2
12.2

12.0
12.0
12.0
11.9 
11.85 
11.8

7.1
7.0
6.9
6.7
6.5

6.4
6.2
6.0
5.8
5 .-6

5.5
5.5
.« * *
5.3
5.1

4.9
4.8
4.7
4.5
4.3

4.1
3.9
3.7
3.5
3.3 

3.2
3.1
3.1
3.1
3.1
3.2

Feb.

n e  
11.8
11.75
11.8
11.95

12.05
12.1
12.15
12.3
12.4

12.4
12.3
12.05
11.95
11 9

11 9
11.9
n aS
11.8
11.8

11.7
11.7
11.65
11.6
11.6

11.7
11.7
11.7

3.2
3 O

3.2
3.1
3.0

3.0
2.9
2.8
2.8
2.8

2.7
2.5
O Q&

a.r
2.1

2.0
1.8
1.7
1.6
1.5

1.3
1.2
1.2
1.2
1.2 

1.2
1.2
1.2
1.2

Mar.

11.7
11.5
11.4
11.3
11.4

11.4
11.4
11.3
11.25
11.2

11.3
11.3
11.3
11.3
11.3

11.4
11.4
11.4
11.4
11.4

11.5
11.6
11.6
11.6
11.5

11.5
11.5
11.4
11.4 
11.3 
11.2

1.2
1.15
1.15
1.15
1.1

1.1
1.1
1.1
1.1
1.1

1.1
1.1
1.2
1.1
1.1

1.05
1.0
1.0
1.0
1.0

1.0
1.05
1.0
1.05
1.15 

1.1
1.0
.95
.9
.9
.9

Apr.

11.2
11.3
11.3
11.4
11.6

11.7
11.95
12.3
12.4
12.6

12.9
13.1
13.3
13.4
13.7

13.9
14.4
14.6
14.8
15.0

15.1
15.3
15.75
16.0
16.5

17.0
17.5
18.1
18.7 
19.5

0.85
.89
.86
.8
.8

.8

.75

.75

.7

.7

.9
1.0
LI
1.2
1.3

1.4
1.4
1.4
1.5
1.6

1.6
1.7
1.8
2.0
2.1 

2.L
2.2
2.3
2.4
2.6

May.

20.2
20.75
21.2
21.5
21.7

22.0
22.5
22.8
23.2
23.4

23.6
23.9
24.3
24.6
24.8

25.1
25.3
26.4
25.5
25.7

26.0
26.1
26.6
26.5
28.4

28. 4
26.3
26.3
26.2 
26,1 
25.9

2.7
2.8
2.9
2.9
3.0

3.1
3.3
3.4
3.6
3.8

4.1
4.2
4.4

. 4.5
4.6

5.5
6.0
6.9
7.2
8.5

9.9
11.0
11.6
12.4
12.7 

12.95
13.4
13.6
13.8
13.9
14.0

June.

26.8 i
26.0
26.0
26.0
25.95

25.9
29.85
25,8
2S.9
25 9

25. 8S
25."$ntg'B-

25,6
25.7

25.7
25.625. sa
25.45
25.36

25.3
26.3
25.8
25.3
25.25

25.2
25.2
25.15
25.1 
25.05

14,1
14.3
14.5
14.7
14.9

15.0
15.3
15.5
15.8
15.0

16.3
16.5
16.8
17.3
17.9

18.4
18.6
18.8
18.9
19.3

19.6
19.9
20.3
20.620.9 ' 

21.3
21.6
21.8
21.9
22.0

July.

2S.O
25.0
24.95
24.95
34.9

24.9
24.r
44.86
24.8
24.75

44.7
24.65
24.5
24.5
24.5

24.6
24.5
24.5
24.5
24.45

24.4
24.4
24.4
24.4
24.4

24.4
24.3
24.2
24.1 
24.0 
23.9

22.2
22.3
22.4
22.5
22.55

22.55
22.6
22.7
22.75
22. 8

22.85
22.9
22.95
23.1
23.15

23.2
23.3
23.4
23.4
23.4

23.45
23.5
23.55
23.5
23.6 

23.55
23.55
23.5
23.45
23.4
23.3

Aug.

23,9
23.9
23.86
23,85,
38.8 ;
.28,?"'

He
MlTKS-.
23. «

38.4
23,35
23.3*
23,3
23.2

23.15
23.1
23.05
23.0
23.0

22,95
22*9
22.85
22.8
22,75

22.75
22.7
22.6
22.6 
22.5

23.2
23.1
23.0
23.0
22.95

22.75
22.55

22U
22.35

22.3
22.25
22.2
22.2
22.2

22.1
22.1
22.0
21.95
21.95

21.9
21.8
21.7
21.6
21.5 

21.4
21.35
21.3
21.2
21.0
20.8

Sept.

 ;"

...'./    - .
28. i
22.06

22.0
' 21 95

21.9
81,9
21.88

'21.b
21.8
2.S

21.7
21.6

21.55
21.5
21.45
21.4
21.3$

21.35
21.3
21.2
31.1
21.0

20.9
20.3
20. f
20.6 
20.5

20.7
20.6
20.5
20.4
20.3

20.3
20.3
20.25
20.25
20.2

20.2
20.1
20.05
20.05
20.05

19.95
19.95
19.9
19.9
19.9

19.9
20.0
20.06
20.05
20.05 

20.0
20.05
20.0
20.0
20.0

104341 2S WSP 51S
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StTLLlVAN CREEK NEAR METAX-nTE FALLS, WASH.

LOCATION. -In sec. 30, T. 39 N., R. 44-E., one-eighth mile below Outlet Creek, half 
a mile below Sullivan Lake, and 4 miles east of Metaline Falls, Fend Oreille 
County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. May 16, 1912, to September 30, 1920.
GAGE. Vertical staff in four sections on left bank, installed September 21, 1917.
. 'Lower sections of gag© destroyed May 17,1919, and a temporary gage was installed 

Stay 25 at same location; readings from temporary gage referred to datum of 
previous Hgage. Gage read by A. J. McDougall. Prior to September 21, 1917, 
vertical staff on right bank directly opposite present gage and at same datum.

MEASUREMENTS. Made by wading or from cable 40 feet below gage. 
/AND CONTROL. Stream bed of cobblestones and coarse gravel; shifting. 

Banks high andUaot subject to overflow. Gradient steep. Stage of zero fiowy 
according to measurements made October 27, 1919, gage height 0.0 foot.

EXTREMES or DISCHARGE. Maximum stage recorded during year ending September 
30,1919, 4.4 feet May 23 (discharge, 1,580 second-feet); minimum stage recorded, 
1.10 feet March 25 (discharge, 46 second-feet).

Maximum stage recorded during year ending September 30, 1920, 2.3 feet on 
June 10 and 19 (discharge, 495 second-feet); minimum stage recorded, 0.95 foot 
April 2-5 (discharge, 56 second-feet).

193,2-4920: Maximum stage recorded, 4.2 feet June 2, 1913 (discharge, 1,650 
second-feet); minimum stage recorded on March 25, 1919.

ICE. Stage-discharge relation affected by ice only during extremely severe winters.
DIVERSIONS. Water is diverted from Sullivan Creek about a mile above station for 

storage in Sullivan Lake, but entire run-off of drainage basin passes gage.
REGULATION. Storage in Sullivan Lake is used by Inland Portland Cement Co. to 

increase low-water flow.
ACCURACY. Stage-discharge relation changed on April 8 and May 23, 1919; slightly 

affected by ice December 11-16, 1919. Rating curves fairly well defined up to 
1,000 second-feet. Gage read to hundredths once daily; difficult to read gage 
accurately owing to surge. Daily discharge ascertained by applying daily gage 
height to rating table. Records poor prior to May 23, 1919; good thereafter.

COOPERATION. Station maintained in cooperation with United States Forest Service 
and Inland Portland Cement Co.

Discharge measurements of Sullivan Creek near MetaUne Falls, Wash., during the years 
ending Sept. SO, 1919 and W20. «

Date.

1918. 
Oct. 20

21

1919. 
Apr. 23

23 
Oct. 27

27

Made by 

D.J.F. Calkins........
.....do.................. 

R. B. Kilgore. .........
.....do.................. 
John McCombs.. .......
.....do..................

height.

Feet. 
1.38
1.35 

1.69
1.69 
1.16
1.16

Dis­ 
charge.

See.-ft. 
89.6
83.4 

189
186 
83.6
86.4

Date.

1920. 
Apr. 26

.26 
May 20#*'!

Made by 

.....do.................. 
ii... do......... ......... 
,...;dol.....;^,.. ...... 
.....do......:;;.........

height.

Feet. 
1.06
1.06 
1.72 
1.23 
1.23

Dis­ 
charge.

See.-ft. 
68.2
70.1 

244 
104 
103
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Daily discharge, in second-feet, ofSuUvoan Creek near Metaline Falls, Wash^f&r the y*&ts 
ending Sept. SO, 1919 and 1920. .

Day,

1918-19. 
1..............
2..............
3..............
4..:...........
4... ...........

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
IS..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27........... ..
28..............
29......... . ..
30..............
31......... . ..

1919-20. 
1... ...........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

77
77
79
81
83

81
83
83
81
81

83
86
83
83
84

101
103
101
101
88

83
83
81
81
81

81
81
84
84
83
81

109
109
102
100
100

100
100
100
100
98

OS
98
98
98
98

98
98
98
Qfi
96

- 96

90
87

an
92
ai
QO

Q9
on 90

Nov.

81
83
83
84
84

84
83
83
83
81

83
79
81
83
83

84
81
81
81
81

81
79
fiQ
64
70

70
81
95
97
97

89
so
87
85
85

85
84
84
126
126

126
128
130
133

141
138
144
144
141

141
138
138
133
136

133
123,
n <3

Dec.

97
97
97
97
97

99
99
99
99
81

72
72
70
74
72

72
70
70
70
70

69
fiQ
fiQ
69
68

67
67
67
67
67
67

113
109
111
1AQ
109

107
107
102
1AQ
102

100
100
100

100

100
102
100
100
100

102
102
107
107
107

107
107
109
109
107
107

Jan.

64
64
64
81
81

81
81
79
79'79

83
83
81
81
81

81
81
86
106
108

108
108
106
106
106

108
108
108
108

106

105
102
102
92
89

89
89
92
O9
113

113
113
113
109
107

107
107
107
105
98

109
138
138
138

133
133
ttefe

138
138

Feb.

106
103
103
99
95

92
92
92

101
103

101
95
90
88
88

88
88
86
afi
86

86
fifi
86
84
S4

R4
84
GA

113
118
118
118
118

118

116
113
113

111
109
107
107
105

105
105
105
105
105
QA

90
so
85
OK

OK

sew
75

Mar.

84
88
88
88
86

86
86
86
Rfi
86

67
66
67
67
69

64
62
CO
59
59

59
60
66
52
46

67
110
59
62
70
74

75
?§
75
7JC

74

72
72
72
71
71

67
61
64
66
66

61
61
60
60
59

w
60
59
59
EA

59
58
CO

£0

ED

57

Apr.

74
77
79
120
145

180
186
278
25ft
258

258
208
115
113
115

128
133
173
183
193

193
193
186

  190
258

342
433
502
526
526

57
56
56
56

, 56

57
*Q

60
61
61

75
84
75
75,
61

61
68
75
84
35

85
8S
87
87
su

69
80<u
92
QA

May.

526
526
479
479
433

410
387
433
433
387

320
299
278
299
342

433
528
574
622
790

790
1,240
i Ksn
1,520
i 4An

1 400
1*340
1*460
1*,180
1,130
1,130

78
60
*&
62
07

75
92

141
173

276
297
97fi

276
276

276
sia
297
297
256

199

11Q
QO

166

23ft

199
179

June.

1,030
880
731
635
780

731
731
6S3
683
731

635
635
635
685
635

635
635
635
635
635

588
588
588

564

541
541
541
405
361

144
138
173

199

236
318
<un
450
495

405
340
3sa
361
361

361
450
450
495
361

450
450
428
818
276

297
207
 MS

199
166

July.

961
361
340
318
318

297
297
276
276
264

264
248
186
173
160

160
149
138
138
146

138
136
136
133
IBS

133
133
133
133
109
109

166
166
166
166
166

166
166
155
14T
138

138
136
133
128

146
144
146
146
146

146
138
138
136
too

133
,130-130

'128

Aug.

109
118
123
155
149

146
133
128
120
120

120
118
111
107
107

105
102
100
100
100

100
100
100
98
98

98
98
96
96
OR
102

126
123
120

120

116
113
113
OR
OK

100
102
102
98
QQ

96
Qfi
94
04
92

(W

340
Qdft
340
340

318
318
318
405
405
361

Sept.

106
110
114
118
136

138
141
144
141
141

 141
141
146
111
109

109
109
109
102
102

100
Ofi

98
98
100

109
111
109
109
109

331
361
340
318
318

236
144
128
113
138

149
152
182
192
ISO

182
17J?
ief
160
160

160
141
138
138
12i

116
113
113

111

NOTE. Gage not read Dec. 25 and 29-30,1918, Aug. 31 to Sept. 3 and Dec. 25,1919; discharge interpolated. 
Oage neighta May 17-24, 1919, estimated by observer. Stage-discharge relation eligbtly affected by ice 
Dee. 11-16,1919.
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Monthly discharge of Sullivan Creek near ^etaline Falls, Wash., for the years ending
Sept. SO, 1919 and 1920.

Month. i

1918-19. 
October............................. .... . ... 4 .

December. ...............................................

February. ...............................................
March........................... ..... ...
April...................................... . . ...........
May................................................. 4 ...
June............................ ....... ... : ..
July.....................................................
August... . ...........,.......................,.......'.
September .................................. ........ j ...

The year. ...................................... j ...

1919-20. 
October ..............................................;...
November ........................................... 1...

January..................................................

March........................... ...... .....
April...................................... . .. ..... 4 ...
May.....................................................

juiy... ................................... ;..............
September. ..............................................

Discharge in second-feet.

Maximum.

103 
97 
99 

108 
106 
110 
526 

1,580 
1,030 

361 
155 
146

1,580

109 
144 
113
138 
118 

75 
94 

318 
495 
166 
405 
361

495

Minimum.

77 
64 
67 
64 
84 
46 
74 

278 
361 
109 
96 
98

46

87 
84 

100 
89 
75 
57 
56 
59 

138 
128 

92 
111

66

Mean.

84.6 
81.6 
78.1 
90.4 
91.4 
71.9 

221 
749 
642 
203 
111 
117

212

97.1 
119 
105 
113 
103 
64.5 
72.6 

188 
325 
144 
184 
181

141

Run-oft' in
acre-feet.

5,200 
4,860 
4,800 
5,560 
6,080 
4,420 

13,200 
46,100 
38,200 
12,500 
6,820 
6,960

154,000

5,970 
7,080 
6,460 
6,950 
6,920 
3,970 
4,320 

11,600 
19,300 
8,850 

11,300 
10,800

103,000

KETTLE EIVjEB BASIN. 

CURLEW CREEK NEAR CURLEW, WASH.

LOCATION. la sec. 21, T. 38 N., R. 83 E., 400 feet below mouth of Lambert Creek 
half a mile below outlet of Curlew Lake, 9 miles above Curlew, and 12 miles 
northeast of Reliance, Ferry County, j

DRAINAGE AREA. 93 square miles (measured on topographic and Forest service maps; 
uncertain because divide between Curlew Creek and Sanpoil River can not be 
determined accurately).

RECORDS AVAILABLE. May 4, 1917, to September 30, 1920.
GAGE Vertical staff on right bank attached to upstream wing wall of railroad culvert; 

read by Henry Kuehne and Mrs. P. G. Kuehne. Gage was lowered 0.3 foot 
August 25, 1920; gage readings August 25 to September 30, 1920, reduced to 
datum of previous gage.

DISCHARGE MEASUREMENTS. Made by wading.
CHANNEL AND CONTROL. Sensitive control formed by wooden culvert under railroad, 

having a free fall of 1 foot. Banks above gage fairly high, not subject to overflow. 
Channel below culvert crooked, subject to overflow at high stages. Stage of 
zero flow, according to levels run October 8, 1918, gage height  0.12 foot.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 2.4 feet May 23 (discharge, 50 second-feet); minimum discharge esti­ 
mated at 0.5 second-foot December 31 to January 5, when stage-discharge relation 
was affected by ice.

Maximum stage recorded during year ending September 30, 1920, 0.9 foot 
May 14 and 15 (discharge, 12 second-feet); no flow December 12 and 13 and 
September 22-26 and 29-30.

1917-1920: Maximum stage recorded, 3.08 feet May 30, June 2 and 6, 1917 
(discharge, 65 second-feet); no flow December 12 and 13, 1919, and September 
22-26 and 29-30, 1920.
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ICE. -Stage-discharge relation seriously affected by ice; flow estimated1 from gage- 
height record, observer's notes, and "weather records.

DIVERSIONS. None.
REGULATION. Natural storage in Curlew Lake.
ACCURACY. Stage-discharge relation changed by leak under the control for indefinite 

periods assumed to be April 1 to June 1,8, 1919, February 1 to March 31, aad Au­ 
gust 1-24, 1920; also affected by ice. Eating curves well'defined. Gage read 
once daily to hundredths. Daily discharge ascertained by applying daily gage 
height to rating table or by shifting-control method during periods when stage- 
discharge relation was affected by leakage under the control. Records excellent 
except for periods when stage-discharge relation was affected by leakage under 
the control or by ice, for which periods they are fair.

J)i$charge measurements of Curlew Creek near Curlew, Wash., during the years ending
Sept. 30, 1919 and 1920.

Date.

1918.

8
8

1919.
May 8

Aug. 21

Made by-^

.....do..........;.......

.....do..................

B. B. Kilgore. .........

G.L. Parker...........

 ».
Feet. 

0.15
.15
.15

2.03
2.06
.20

Dis­ 
charge.

Sec.-ft. 
1.04
.99

1.08

40.0
40.3
1.42

Date.

1919. 
Aug. 21

1920.

8
May 14

14
Aug. 25

Made by~

.....do..................

.....do..................

.....do..................

.....do..................

Gage

Feet. 
0.20

.20

.20

.90

.88

.00

Dis­ 
charge.

Sec.jt. 
1.38-

2.0ft
2.30>

11,3
11.4
o.25

«Estimated; flow too small to measure. . e

Daily discharge, in second-feet, of Curlew Creek near Curlew, Wash., for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1.. ............
2..............
3..............
4..............
5..............

6..............
7..............
81.............
9..............
10..............

12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

211.............
22... ;. .........

23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

0.9
1.0
1.0
1.0
1.1

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.2
1.4
1.6
1.3
1.1

1.0
1.0
1.0
.9
1.0

1.0
1.0
1.0
1.0
1.0
1.0

Nov.

1.1
1.3
1.3
1.5
1.4

1.4
1.3
1.3
1.1
1.4

1.4
1.3
1.3
1.4
1.6

1.6
1.7
1.7
1.8
1.7

1.6
1.6
1.5
1.6
1.7

2.0
1.8
1.6
1.6
1.4

Dee.

1.4
1.6
1.6
1.8
1.9

1.9
1.8
1.9
1.8
1.8

1.9
2.0
2.0
2.0
2.1

1.0

Jan.

0.6

.6
1.0
2.2
2.0

2-0
2.2
3.0
3.6
3.9

4.6
4.9
5.2
5.4
5.5
5.7

Feb.

5.9
6.2
5.7
4.9
4.6

4.3
3.9
4.4
5.1
5.8

5.5
5.4
5.1
5.0
5.2

5.1
5.0
5.1
5.4
5.5

5.8
5.4
4.9
4.6
4.4

4.5
4.9
5.1

Mar.

5.0
4.9
4.7
4.6
4.7

4.7
4.8
4.8
4.9
4.9

5.0
4.9
4.6
4.5
4.3

4.1
4.0
7.1
11.2
12.6

11.2
10.9
11.6
12.6
12.6

12.6
13.6
14.6
14.6
15.7
15.7

Apr.

15.7
15.7
16.8
17.8
18.8

19.9
21
22
22
22

23
23
23
23
23

21
24
26
28
28

29
29
30
32
34

36
37
39
39
39

May.

42
42
42
42
42

42
42
39
39
39

42
42
42
42
44

44
44
44
44
47

47
50
50
SO
47

44
47
47
47
44
44

June.

42
39
37
36
33

02
29
29
28 .
27

24
23
22
21
19.9

18.8
17.8
16.8
15.7
13.6

11. «
ir.ft
11.1
10.5
8.1

8.1
7.9
7.6
7.5
7.1

July.

7.3
7.6
7.5
7.1
6.8

6.5
6.7
6.4
6.1
5.8

5.7
5.5
5.4
3.9
3.8

3.6
3.7
3.6
3.4
3.4

3.2
3.3
3.4
3.4
3.2

3.1
2.8
2.8
2.8
2.7
2.6

Aug.

2.5
2.4
2.3
2.4
2.8

2.7
2.6
2.4
2.4
2.3

2.2
2.2
2.1
2.0
1.9

1.8
1.8
1.7
1.6
1.6

1.4
1.4
1.3
1.3
1.2

1.2
1.1
1.0
1.0
1.1
1.2

Sept.

1.0
1.0
1.0
1.2
l.S

1.1
1.3
1.4
1.5
l.«

1.8
1.7
1.6
1.4
1.5

1.4
1.3
1.4
1.3
1.3

1.*
1.2
1.1
1.1
1.0>

1,0>
1.0
.9>

1.0»
.»
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Daily discharge, in second-feet, of Curlew Creek near Curlew, Wash., for the years ending 
Sept. 30,1919 and 19£Q Continued.

Day.

1919-20. 
i... ...:.......
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20

21..............
22..............
23..............
24
25..............

26 .
27..............
28..............
29 «.
30.......?!.....
31..............

Oct.

0.8
.8
.8
.8
.8

.7

.7

.7

.8

.7.

.7

.7

.7

.7

.7

.8

.8

.8

.8

.9

.9

.8

.9
1.0
1.0

1.0
1.0
.8
.8
.8
.9

Nov.

0.9
. 1.0

1.1
1.3
1.5

1.6
1.9
2.1
2.3
2.4

1.5

1.7
2.0
2.2

2.4
2.6
2 7
2.8
3.0

2.9
2.8
9 1
2.4
2.4

Dec.

2.2

1.0

.4

1.1
1.3
1.3
i 4
1.6
1.8

Jan.

1.5

2.0

2.4
2.4

2.0

1.5

Feb.

1.8
1.9
2.0
2.1
2.3

2.5
2.5
2.6
2.9
2.8

2.6
2.6
2.6
2.4
2.3

2.2
2.1
2.0
2.3
2.3

2.6
2.9
3.0
3.2
2.9

2.8
2.7
2.6
2.4

Mar.

2.3
2.4
2.5
2.6
2.5

2.4
2.3
2.3
2.4
2.5

2.8
3.0
3.3
3.1
2.9

2.6

t.l.0
1.9
2.0

1.9
1.9
2.0
2.1
2.2

2.4
2.5
2.2
2.4
2.3
2.2

Apr.

2.1
2.2
2.4
2.4
2.3

2.3
2.4
2.2
2.5
2.6

2.8
3.1
3.2
3.5
3.9

4.2
4.0
3.9
3.6
4.1

4.4
4.8
5.0
5.2
5.3

5.4
5.7
5,7
5.8
6.0

May.

6.1
6.2
6.4
6.8
7.4

8.3
8.8
9.1
9.7

10

10
10
11
12
12

11
11
10
9.9
9.6

9.1
8.9
8.5
8.0
7.4

7.6
7.7
7.4
7,0
6.8
6.5

June.

6.5
6.7
6.8
6.7
6.4

6.5
7U

, 8.6
8.3
7.4

6.8
6.5
6.4
7.1
9.4

9.1
8.0
7.7
7.1
6.8

6.5
5.7
6.2
5.4
5.2

4.9
4.7
4. 7
4.4
4.4

July.

3.3
3.3
3.3
3.1
2.9

2.7
2.7
2.7
2.6
2.4

2.4
2.4
4.9
5.2
4.4

3.5
3.3
3.1
2.9
2.9

2.7
2.6
2.6
2.4
2.2

2.0
1.9
1.9
1.9
1.7
1.7

Aug.

1.6
1.5
1.2
1.1
1.0

.8

.8

.8

.7

.7

.7

.7

.6

.6

.6

.5

.5

.5

.4

.4

.4

.4

.3

.3

.3

.4

.4
.,.4

.5

.5

Sept. ,

0.4
.5
.4
.3
.3

.3

.4

.3

.4

.3

.3

.3,

.3

.3

.2

.2

.2

.2

.2

.2

.1

.0

.0

.0

.0

.0

.1

.1

.0

.0

NOTE. Discharge estimated, because of ice, from observer's notes and weather records, Dec. 16-31, 
1918, Jan. 1-16, 28, Feb. 25, Mar. 5-10. Nov. 11-17, and Dee. 2-25,1919, Jan. 1-17,20-31, and Feb. 1-2,1920. 
Braced figures show mean discharge for periods included.

Monthly discharge of Curlew Creek near Curlew, Wash., for the years ending Sept. SO,
1919 and 1920.

Month.

1918-19.

March...... .. ............. . . ..... . . . .
April.....................................................
May............;........................................

July.....................................................

September...............................................
The year... ........................................

1919-20. 
October..................................................

January................../............ ....... . . ... ..

March....................................................
April.....................................................
May.....................................................

July.....................................................

September...............................................
The year.. .........................................

Discharge In seeond-feet.

Maximum.

1.6, 
2.0 
2.1 
5.7 
6.2 

15.7 
39 
50 
42 
7.6 
2.8 
1.8

50

1.0 
3.0 
2.2

3.2 
3.3 
6.0 

12 
9.4 
5.2 
1.6 
.5

12

MlTilipmn.

0.9 
1-1

3.9 
4.0 

15.7 
39 
7.1 
2.6 
1.0 
.9

.7 

.9 
0

1.8 
1.9 
2.1 
6.1 
4.4 
1.7 
.3 
.0
.0

Mean.

1.05 
1.50 
1.40 
1.98 
5.10 
8.26 

26.0 
44.0 
20.5 
4.62 
1.84 
1.25
9.80

.81 
1.97 
.85 

1.69 
2.48 
2.39 
3.77 
8.72 
6.61 
2.83 
.64 
.21

2.74

Run-off in 
acre-feet.

64.6 
89.3 
86.1 

122 
283 
508 

1,550 
2,710 
1,220 

284 
113 
74.4

7,100

49.8 
117 
52.3 

104 
143 
147 
224 
536 
393 
174 
39.4 
12.5

1,990
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HALL CREEK BASIN. 

HALL CHEEK AT mCHELTOM, WASH.

LOCATION. In NE. i sec. 6, T. 32 N., R. 37 E., half a mile above highway bridge, 
three-fourths mile above mouth, and three-fourths mile northwest of Inchelium 
in Ferry County.

DRAINAGE ABBA. 163 square miles; at former location at Wires Bridge, 3 miles above 
mouth, 160 square miles; measured on topographic map and maps of Cfolville 
Indian Reservation and Colville National Forest.

RECORDS AVAILABLE. December 18,1912, to September 30,1920.
GAGE. Stevens water-stage recorder on right bank half a mile above highway bridge 

since August 27, 1916; inspected by Walter Johnson and H. G. Panneter. For 
description of previous gages see Water-Supply Paper 442.

DISCHARGE MEASUREMENTS. Made from cable 15 feet downstream or by wading. ,
CHANNEL AND CONTROL. Bed of stream composed of gravel and bouldersj shifts 

during extremely high water. Channel straight above and below gage. Banks 
high. Stage of zero flow according to measurements made August 23,1919, and 
August 27,1920, gage height 0.7 foot. ' , 

EXTREMES OP DISCHARGE. Maximum stage during year ending September 80,1910, 
from water-stage recorder, 3.85 feet at midnight April 29 (discharge, 730 second- 
feet); minimum discharge estimated at 4 second-feet on January 1, when stage- 
discharge relation was affected by ice. .

Maximum stage during year ending September 30, 1920, from jrecorder, 2.2J2 
feet at 5 p. m. May 11 (discharge, 92 second-feet); minimum stage, from recorder, 
1.14feet,a|.| p. in. July 28 (discharge, 5.8 second-feet).

19ii-19li6T Maximum stage recorded, 3.10 feet at 6.20 a, m. April 16,1914 (dis­ 
charge, 965 second-feet); minimum discharge probably occurred on January 1, 
1919. .

ICE. Stage-discharge relation seriously affected by ice; flow estimated, from gage- 
height record, discharge measurements, observer's notes, weather records, and 
comparison with records for near-by streams.

DIVERSIONS. Water is diverted for use in Gwen mine power plant but is returned 
above gage.

REGULATION. Effect of operation of power plant negligible.
ACCURACY. Stage-discharge relation changed during high water on April 30, 191&; 

also affected by ice. Rating curves well defined below 500 second-feet; curve 
used for year ending September 30,1920, revised slightly so as to average the cur­ 
rent-meter measurements better. Operation of water-stage recorder satisfactory 
except November 1-16, 1918. Because of discrepancy at high stages between 
readings of outside and inside gages recorder was referred to outside gage. Daily 
discharge ascertained by applying to rating table the daily mean gage height 
determined from recorder graph by inspection. Records good except for periods 
when recorder was not operating or when stage-discharge relation was affected by 
ice, for which they are poor.

Discharge measurements of Hall Creek at Inchelium, Wash., during the years ending
Sept. SO, 1919 and 1920.

Date.

1918-19. 
Oct. 10

11 
Jan. 15
Apr. 13 

13 
May 6

23

Made by  

B.'J.^CaMiuj........
.....do................. 
R. B. Kilgore.. ........

.....do.................

...\;.do.. ............... 

.....do.................

.....do................. 
G. L. Parker.... .......

.....do.................

A
Feer*

1.37
1.36 

ol.57
3.10 
3.10 
3.28 
3.28 
1.51
1.51

Dis­ 
charge.

«§ec.-#. 
12.4
12.2 
17 a

333 
336 
412 
405 
16.8
17.*

Date.

1919-20.

May 7

Aug. 22 
22

Made by 

John McCombs. . . . .
.....do................. 
.....do.................
.....do................. 
.....do.................

Gage 
height

Fett. 
1.60
4.4ft 
2.07
1.38 
1.26

Dis­ 
charge.

8ee.Jf. 
17.6
68.« 
68.0
8.2 
8.8

a Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Hall Creek at Inchelium, Wash., for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1.. ............
2..............
3 '. . i

4..............
5..............

6..............
1.. ............
8... ...........
9..............
10..............

11..............
12*..'.. . ......
13,, ...........
14;;m... ......
Ifc;^,. .;.......

16..............
IT'. .£: ::::;:::::::
I9.v >..;!.......
20 . _ . .

21..............
22..............
23..............
9i
25..............

9ft
27..............
28..............
29........ __ .
30..............
01

1919-20. 
1. .............
2..............
8 -- -

!::::::::::::::
6..............
7..............

10..............

11..............
12
13..............
14..............
15:.............

16.. .............
17..............
in
18
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29.. ...........
8Q..... .........
31.... ...........

Oct.

10
10
10
11
12

13
14

. 13
13
13

13
13
12-'   12
12

13
20
18
16
14

14
13
13
13
13

14
14
20
IS
16
16

20
22
21
20
20

20
19
is
112
IS

19
19
19
is
18

18
18
18
is
is

18
18
18
18
17

16
17
18
18
18
17

Nov.

20

40

<!£

29
26
24

23
20
16
8.5

9.0

is
20
is
is
19

is
18
Ifi

17
19

18
is
is
IS
IS

18
20
23
22
22

21
20
20
20
18

1
I

Dec.

13
16
17
18
20

20
20
19
19
18

18
16
15

1"
9|...
7.3

7.9

Jan.

5.7

IS
28
38

31
31
67
134
102

82
77
73
69
63
63

Feb.

54

1
1

48
4?
47
48
57

60
58
56
54
53

54
54
51
49
51

50
49  48

47

Mar.

45
44
44
44
44

44
44

.. 44"
43
44

45
45
45
46
48

47
49
58
66
65

67
74
88
98
106

110
119
125
136
175
230

17
17

17
17
16
17
17

16
15
15
15
14

15
16
17
17
17
17

Apr.

272
316
352
420
520

465
 '   442f;rs»
352
348

356
344
344
332
316

300
320
450
505
510

505
490
480
505.
556

604
640
706
694
706

17
17
17
17
17

17
17
18,
18
19

19
22
38
46
37

39
39
36
40
48

45
40
42
40
41

dA
54
61
6169<

May.

658
634
574
500
456

425
396
380
376
380

380
380
360
344
332

332
340
332
328
336

348
364
372
368
348

340
320
304
290
276
254

70
70
69
68
65

61
66
72
74
74

85
85
7Q
82
79

78
74
72
69
68

65
63
60
58
56

54
55as*
52*"' 40

48

June.

234
22}
206
192
182

170
162
158
ISO-
145

138
132
125
119
114

110
106
100
95
91

- 85
82
79
77,
74

71681
67
64
64

48
46
44
42
42

42
45
60
58
53

49
47
46
45
47

  46
44
41
OQ

37

35
35
33
33
33

35
32
31
28
26

July.

62
61
58
55
54

54
51
48
45
44

43
42
39
37
35

35
31
31
31
31

31
30
29

2fr

!,2fr
29
28
27
26
26

24
23
20
19
18

18
17
17
15
15

14
17
20
20
19

16
15
15
14
13

13
13
13
13
12

12
12
10
11
11

, 10

Aug.

27
26
26
31
35

33
29
27
25
23

23
22
22
21
20

20
20
20
20
19

18
18
18
18
18

17
17
17
17
17
17

10
10
10
Q 7
a i

a 7
9.3
Q 1
a i
0.3

9.3
8.8
8.6
8.6
8.1

8.1
7.6
7 a
8.3
as
8.1
8.3
8.3
8.1
8.3

9.1
10
12
13
15
15

Sept.

18
18
17
16
17

18
19
20
20
20

18
22
27
22
20

18
is
is
18
17

17
17
18
17
17

17
17
17
18
18

13
12
11
11
10

10
10
9 7
Q 3

10

11
12
13
13
14

12
12
11
10
10

12
14
18
24
20

18
16
15
15
14

NOTE. Water-stage recorder not operating Nov. 1-16,1918; discharge obtained by hydrographie earn* 
parison with near-by streams. Discharge estimated because of ice Nov. 25-30, Dec. 1,14-17.19-21,23-31, 
1918, Jan. 1-17, Feb. 2-5, 24-28, and Nov. 12-14,1919. No record Nov. 26,1919 to Mar. 13,1920. Braced 
figures show mean discharge for period included.



UPPER COLUMBIA KIVER BASIN.

Monthly discharge of Hall Creek at Inchelium, Wash., for the years ending Sept, SO, 1919
and 1920.

Month,

' 1918-19.

'March....................................................
April.....................................................
May..............................;.......................

July....

1919-20.

January   ... .. ..

March.. . . ....
April...... ........................................ ........
May......................................................

July. ..............................................

Discharge in second-feet.

Maximum.

20

20 
134 
60 

230 
708 
658 
234 

62 
35 
27

706

22 
23

17 
69 
85 
60 
24 
15 
24

85

Minimum.

10

43 
272 
254 
64 
26 
17 
16

*

16

17 
48 
26 
10 
7.6 
9.3

7.6

Mean.

13.7 
20.5 
12.4 
38.7 
49.4 
73.5 

450 
382 
123 
38.7 
22.0 
18.5

103

18.5 
18.9 
17.0 
18.0 
15.0 
15.7 
34.5 
66.9 
41.4 
15.5 
9. SI 

13.0

23.7

Run-off in 
acre-feet.

842 
1.220 

762 
2.070 
2^740 
4,520 

26,800 
23,500 
7,320 
2380 
1,360 
1,100

74,600

1,140 
1,120 
1,060 
1 110 

863 
965 

2,050 
4 110 
2,480 
'993 
683 
774

17,200

NOTE. In order that total annual flow might toe determined, a rough estimate toy comparison with 
Nespelem River at Nespelem was made for the period Dec. 1,1919, to March 13,1920.

STEANGEB, CBEEK BASIN. 

STRANGER CREEK AT METEOR, WASH.

LOCATION. In sec. 21, T. 32 N., E. 36 E., at highway bridge at Meteor, 8 miles south­ 
west of Inchelium, Ferry County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE; August 29, 1916, to September 30, 1920.
GAGE. Vertical staff on right bank 15 feet downstream from bridge; read by E. J. 

Sparling.
DISCHARGE MEASUREMENTS. Made from highway bridge or by wading.
CHANNEL AND CONTROL. Bed composed of gravel. One channel at all stages. Left 

bank subject to overflow at extremely high stages. Concrete control 6 feet down­ 
stream from gage. Stage of zero flow, according to measurements made April 6 
and August 23, 1920, gage height zero.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 2.0 feet April 7-12 and April 20 to May 3 (discharge, 164 second-feet); 
minimum discharge estimated at 0.5 second-foot on January 1 when stage- 
discharge relation was affected by ice.

Maximum stage recorded, during year ending September 30, 1920, 0,62 foot at 
7:30 a. m. April 13 (discharge, 15.3 second-feet); probably no flow on December 
12; creek frozen almost solid.

1916-1920: Maximum stage recorded, 2.0 feet May 15-19, 1917, April 7-12 and 
April 20 to May 3, 1919 (discharge, 164 second-feet); probably no flow on Decem­ 
ber 12, 1919.
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ICE. Stage-discharge relation affected by ice for short periods; flow estimated from 
recorded gage heights, discharge measurements, observer's notes, weather records, 
and comparison with near-by streams.

DIVERSION. None.
KEGULATION. None.
ACCURACY. Stage-discharge relation changed gradually June 1 to August 22, 1920, 

on account of leak under concrete control; also affected by ice. .Bating curves 
well defined. Gage read twice daily to hundredths, with the exception that no 
readings were made on Saturday afternoons. Daily discharge ascertained by 
applying daily mean gage height to rating tables or by shifting-control method. 
Kecords excellent, except for periods when stage-discharge relation was affected 
by ice, for which they are poor, and June 1 to August 22, 1920, for which they are 
fair.

Discharge measurements of Stranger Creek at Meteor, Wash., during the years ending
Sept. SO, 1919, and 1920.

Date.

1918. 
Oct. 11

11

1919. 
Jan. 16
Apr. 12

12
May 7'

Made by 

D.J. F. Calkins.......
.....do..................

...I.do..................

.....do..................

Gage 
height.

Feet. 
0.10
.10

«. 64
: k95

1 OR
1 74

Dis­ 
charge.

Sec.-ft. 
0.87
.82

3.5
158
154
124

Date.

1919. 
May 7
Alia 9i

24

1920.

May 7

Made by 

.....do..................

;.. ..do..... .............
.....do..................

Gage 
height.

Feet. 
1.74
.24
.26

.47

.60

.SO.

Dis­ 
charge.

W
2.5
2.8

8.2
O ft

10.1

Daily discharge, in second-feet, of Stranger Creek at Meteor, Wash., for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1....... .......
2..............
3..............
4.... ........ ..
5..............

8..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
IS..............

18..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28
29. .............
30..............
31..............

Oct.

0.8
.9

1.0
1.1
1.4

1.0
.9
.9
.9
.9

.9

.9

.9

.9

.9

1.4
1.2
1.1
1.1
1.0

1.0
1.0
1.0
1.0
1.0

1.0
' 1.3

1 *3

1.1
1.0
1.0

Nov.

1.0
1.0
1.8
2.1
2.1

1.8
1.8
1.8
1.8
2.8

3.1
2.8
£8
3.5
6.2

4.7
4.4
4.2
4.2
4.2

4.2
3.9
2.1

2

Dec.

3.7
3.7
3.9
3.9
3.9

3.7
3.7
3.9
3.9
4.2

4.4
5.0
5.0
5.0
5.0

5.0
5.0
5.3
5.0
5.0

1.5

Jan.

1

8

5

Feb.

2

14.2
16.1

17.2
17.2
17.2
16.6
16.1

14.7
tO A

13.3
19.5
16.1

16.1
16.1
13.3

12

Mar.

15.1
16.1
16.1
16.1
15.1

13.3
15.1
15.1
15.1
15.1

15.1
15.6
15.6
16.1
ISM

 15.1
16.1
16.1
16.1
18.3

17.2
17.2
18.3
18.3
19.5

21
23
tyt

28
35
40

Apt.

49
49
72

118
132

148
164
164
164
164

164
164
156
148
148

148
14.B

156
156
164

164
164
164
164
164

164
164 
164
164
164

May.

164
164
164
156
148

132
125
118
112
112

112
QQ

93
88
88

82
77
72
67
67

67
67
62
60
59

58
56 
52
49
48
48

June.

45
41
39
37
37

35
35
33
30
28

28
26
25
25
23

23
22
21
21
21

19. 5
18.3
18.3
17.2
17.2

16.1
15.1 
15.1
1S.1
14.7

July.

14.2
14.2
13.3
12.4
12.0

12.0
11.6
11.6
11.2
10.7

10.7
10.7
10.7
9.9
9.9

9.5
Q 1

8.4
8.0
7.6

7.6
7.6
6.9
6.9
6.9

6.9
6:6 
6.6
6.2
6,2
5.9

Aug.

5.6
5.6
6.2
6.2
5.9

5.6
5.6
5.6
5.0
4.4

3.9
3.9
3.0
3.9
8.7

3.7
3.7
3.5
3.1
3.1

3.1
2.8
2.8
2.8
2.8

2.8
2.4 
2\4
2.3
2.4
2.4

Sept.

2.4
2.4
2.3
2.3
2.1

2.1
2.8
2.8
2.8
2.8

2.6
2.8
2.8
2.4
2.4

2.3
2.4
2.4
2.4
2.4

2.3
2.3
2.1
2.1
2.1

2.1
2.1
0 ft

2.0
2.1



COLUMBIA RIVEB BASIS'.

Daity discharge, in second-feet, of Stranger Creek at Meteor, Wash., for the years ending 
Sept. SO, 1919 and 1920 Continued.

Day.

1919-20. 
1..............
2..............
3..............
4..............
5....... A..--.-
6..............
7..............
8..............
9..............
10..............
11..............
12..............
13..............
14..............
15..............
16........:......
17..............
18..............
19..............
20..............
21..............
22..............
2S..... .........
24..............
25
26..............
27..............
28..............
29... ........£..
30..............
31..............

Oet.

2.1
2.1 
2.1 
2.1 
2.0
1.8 
1.7 
1.7 
1.6 
1.6
1.6 
1.6 
1.6 
1.6 
1.6
1.6 
1.6 
1.6 
1.6 
1.6
1.6 
1.6 
1.6 
1.4 
1.4
1.4 
1.6 
1.7 
1.7 
1.7 
1,7

Nov.

1.7 
1.7
1.8 
L8
1.8
1.8 
1.3

L5

&  o 
24 
2! 6 
2.4 
2.4
2.4 
2.4 
2.6 
2.6 
2.6
2.4 
2.1

}'

Dec.

> 2

Jan.

' 2

Feb.

i 

2

Mar.

5

11.6 
9.9 
9.1 
9,5

Apr.

9.9 
9.1 
7.6 
9.5 
9.1
8.7 
9.1 
9.1 
9.5 
9.}
9.1 
9.1 

13.3 
10.7 
ML?
10.7 
10.7 
10.7 
11.6 
11.6
11.6 
10.7 
10.7 
10.7 
10.7
10.3 
10.3 
9.9 

;9.9 
10.7

May.

10.7 
10.7 
10.7 
10.3 
10.3
9.9 
9.9 
9.9 
9.9 

10.3
10.3 
10.3 
10.3 
10.3 
10.3
9.9 
9.9 
9.9 
9.9 
9.9
9.5 
9.5 
9.5 
9.1 
9.1

; 8.7 
9.4 
9.1 
8,4 
8.4 
8.4

June.

8.4 
8.4 
8.4. 
8.4
8.1
3.1
8.5 
9.2 
8,5 
8.5
8.1 
8.1
7.7 
7.8
7.8
?:,'
7.1 
6.8 
ft. 4
5.8 
5.8 
5.5 
5,5 
5.5
5v« 

,=5.3 
5.3 
5.3 
5,0

July.

5.Q 
4.5 
4.2 
4.2 
3.8
3.3 
3.3 
3.3 
3.3 
3.3
3.3 
4.3

,3.8 
3.6 
3.4
3.Q 
3.0 
2.8
2.8 
2.6
2.6 
2.3 
2.3 
2.2 
2.0
2.0 
1.7 
1.6 
1.6 
1.4 
1.4

Aug.

1.1 
1.1 
1.0
.8 
.7
.6

:I
*$
.5
.5 
.5 
.5 
.5 

,.5
.6 
.6 
.8 
.6 
.6
.6 
.6 
.6 
.6 
.6
.7 
.8 
.8 

1.2 
1.3 
1.0

Note.  Discharge estimated because of ice Nov. 24-30, Dec. 21, 1918, to Feb. 8, 1919, Feb. 24-2 
9-15 and 28-50, 1919. Discharge June 1 to August 22, 1920, ascertained by shiftmg-control method, 
figures show mean discharge for periods included.

Sept.

0.& 
.9 
.»
.8 
'.,* 
.7 
.6 
.7 
.6 
.7
.9 

1.1 
1/6 
1.6 
1.1
1.0 
1.0 
1.0 
1.0 
1.0
1.3 
1.8 
2.t 
2.0 
1.7
1.6 
1.6 
1.4 
1.3 
1.3

S,Nov. 
Braced

Monthly disgorge of Stranger Creek at Meteor. Wash., for the years ending September SO,
1919 and 1920. !

Month,

1918-19.

AptA.. ................................ ..,. r .... ..........
May................. ............. .. ................

Jply........ ........................................... ...

September...............................................

1919-20.

November ...... .

March.... .
April.....................................................
W&V-. .......

July......................................................

September ...............................................
The year. ..........................................

Discharge in second-ieet.

Maximum.

1.4 
6.2 
5.3

19.5 
40 

164 
164 
45 
14.2 
6.2 
2.8

2.1
2.6

13.3 
10.7 
9.2 
5.0 

: 1.3 
2.1

13.3

MtftlTntiTO.

0.8 
1.0

13. » 
49 
48 
14.7 
5.9 
2.3 
2.0

L4

7.6 
8.4 
5.0 
1.4 
.5 
.6

Mean.

1.03 
2.74 
3.38 
4.03 

11.1 
18.6 

147 
92.5 
25.4 
9.42 
3.91 
2.36

1.68 
1.96 
2.0 
2.0 

1 2. 0 
5.65 

10.1 
' &75 

7.10 
2.96 
.70 

M7
3.92

B
in

m-oft 
acre- 
feet.

63.3 
163 
208 , 
248 
616 

1,140 
8,750 5,690 ; 
1,510 

579 
240 
140

!l9,3QO

103 
117 
123 
123 115 ' 
347 
601 
600 
422 
182 
43.0 
69.6

2,850

NOTE. Monthly discharge December, 1919, to March. 1920, roughly estimated by inspection of records of 
flow for gaging stations on Hall Creek and Nespelem River; gage not read Dec. 7,1919, to Mar. 27,1920.
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SPOKANE BIVEB BASIN. 

COEtm D'ALEBTE LAKE AT COEUR D'ALENE, IDAHO.

LOCATION. In SW. i sec. 13, T. 50 N., E. 4 W., at Johnson's Wharf, 800 feet southeast
of railroad station at Coeur d'Alene, Kootenai County. 

DRAINAOE AREA. 3,750 square miles (measured by engineers of Washington Water
Power Co. on map compiled from best information available). 

RECORDS AVAILABLE. February 11, 1905, to September 30, 1920. April 25, J.903, to
February 11,1905, atSt. JoeBoom Co. 's gage at mouth of St. Joe River. 

GAGE. -Vertical staff on pile at wharf; read by Henry Kloppemburg. Gage datum is
2,100 feet above mean sea level. 

EXTREMES OP STAGE. Maximum stage recorded during year ending September 30,
1919, 31.86 feet May 2; minimum stage recorded, 21.82 feet January 16. 

Maximum stage recorded during year ending September 30, 1920, 29.56 feet
May 19-20; minimum stage recorded, 20.86 feet December 16-21. 

1903-1920: Maximum stage recorded, 36.00 feet at 6.15 p. m. January 3, 1918;
minimum stage recorded, 19.9 feet on October 10-12, 1904, September 24-25,
1905, and October 14 to November 3,1906. 

DIVERSIONS. None. 
REGULATION. Considerable storage is used by- the Washington Water Power Co.

Regulation is affected by Taintor gates and bear-trap dam at Post Falls. 
ACCURACY. Gage read to hundredths once daily October 1 to March 13, and July

29 to September 80, and twice daily during remainder of year. 
COOPERATION. Gage-height record furnished by Washington Water Power Co.

Daily gage height, in feet, of Coeur d'Alene Lake at Coeur d'Alene, Idaho, for the years 
ending Sept. 30, 1919 and 1920.

Day.

1918-19. 

1.. ............
2..............

' 3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............

'18..............
19..............
20..............

21..............
22..............
23..............
24..............
25

26..............
27..............
28
29.............. 
30.............. 
31..............

Oct.

24.14
24.12
24.12
24.10
24.08

24.06
24.04
24.02
24.00
23.98

23.96
23.94
23.92
23.88
23.84

23.S2
23.84
23.82
23.78
23.76

23.74
23.72
23.68
23.64
3Bt«'
23.62
23.62
23.64
23.66 
23.74 
23.80

Nov.

23.80
23.80
23.70
23.76
23.72

23.«S
23.6423-.62 1
23.60
23.60

23.62
23.62
23.64
23.66
23.70

23.74
23.82
23.86
23.92
23.92

23.88
23.86
23.82
23.78
23:74

23.66
23.62
23.60
23.56 
23.52

Dec.

23.46
23.44
23.46
23.52
23.56

23.60
23.66.
23.70
23.74
23.76

23.76
23.76
23.78
23.93
24.28

24.85
25.01
24.92
24.82
24.72

24.60
24.44
24.22
24 ftd
23.90

23.74
23.54
23.40
23.26 
23.12 
22.96

Jan.

22.80
22.62
22.44
22.36
22.32

.22.28
22.24
22;12
22.10
22.04

22.02
21.96
21.94
21.92
21.88

21.82
21.88
22.19
23.01
23.85

24.71
25.43
26.19
26.83
27.42

27.71
27.74
27.60
27.38 
27.11 
26.85

Feb.

26.56
26.29
26.00
25.79
25.65

25.50
25.37
25.21
25.12
25.12

25.14
25.16
25.14
25.06
25.02

24.92
24.92
24.90
25.02
25.14

25.28
25.34
25.44
25.46
25.50

25.38
25.21
25.05

Mar.

24.88
24.74
24.73
24.78
24.76

24.65
24.61
24.S2
24.42
24.29

24.18
24.10
24.04
24.02
24.04

24.06
24.08
24.34
24.96
25.72

26.08
26.29
26.48
26.62
26.78

26.86
26.92
27.00
27.06 
27.22 
27.48

Apr.

27.76
28.00
28.26
28.54
28.94

29.54
29.92
30.02
29.98
29.88

29.84
29.94
30.00
30.00
29.90

29.76
29.56
29.46
29.50
29.62

29.78
29.96
30.08
30.18
30.32

30.60
30.94
31.14
31.38 
81.60

May.

31.80
31.86
31.84
31.64
31.40

31.12
30.80
30.48
30.18
29.94

29.78
29.64
29.42
29.20
29.00

28.80
28.76
28.72
28.68
28.66

28.78
28.96
29.10
29.32
29.36

29.32
29.24
29.14
29.08 
28.96 
28.86

June.

28.62
28.34
28.02
27.76
27.50

27.24
27.00
26.76
26.54
26.32

26.04
25.86
25.70
25.48
25.32

25.20
25.12
25.12
25.18
25.24

25.28
25.34
25.40
25.44
25.46

25.48
25.54
25.56
25.56 
25.56

July.

25.54
25.54
25.54
25.54
25.54

25.54
25.50
25.48
25.44
25.42

25.40
25.40
25.36
25.34
25.34

25.34
25.32
25.26
25.24
25.20

26.16
25.14
25.06
25.04
25.02

25.00
24.94
24.88
24.84 
24.82 
24.78

Aug.

24.72
24.68
24.64
24.64
24.64

24.62
24.60
24:60
24.60
24.56

24.52
24.48
24.44
24.42
24.36

24.32
24.30
24.28
24.24
24.20

24-16
24.10
24.04
24.00
23.94

23.90
23.86
23.84
23.78 
23.74 
23.66

Sept.

23.64
23 60
23.56
23.52
23.48

23.46
23.46
23.42
23.40
23.3ft

23.32
23.30
23.30
23.24
23.22

23.22
23.20
23.18
23 14
23.10

23.04
23.00
22.90
22.92
22.88

22.84
22.74
22.70
22.66 
22.64



trPPER COLUMBIA BIYEE BASIN.

Daily gage height, in feet, of Coeur d'Alene Lake at Coeur d'Alene, Idaho, for th\e years 
ending Sept. 30, 1919 and 19%Q Continued. !

Day.

1919-20. 

1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

a.... ..........
22..............
23..... .........
24..............
25..............

26..............
27. .. j, .........
28..............
29. .............
30..............
31..............

Oct.

22.60
22.58
22.56
22.54
22.50

22.46
22,44
22.40
22.36
22.32

22.28
22.24
22 20
22.18
22.14

22.10
22.04
22.02
21.96
21.92

21.88
21.84
21.80
21.78
21.74

21.72
21.70
21.68
21.68
21.66
21.66

Nov.

21.66
21.66
21.64
21.68
21.72

21.70
21.70
21.68
21.66
21.68

21.66
2U64
21.60
21.56
21.60

21.60
21.64
21.68
21.70
21.72

21.72
21.74
21.74
21.74
21.72

21.70
21.68
21.64
21.58
21.56

Dec.

21.54
21.52
21.48
21.42
21.38

21.34
21.28
21.24
21.20
21.14

21.08
21.04
21.00
20.94
20.90

20.86
20.86
20.86
20.86
20.86

20.86
20.90
20.96
21.04
21.12

21.26
21.42
21.50
21.56
21.64
21.66

Jan.

21.68
21.68
21.66
21.64
21.62

21.60
21.58
21.56
21.54
21.52

21.50
21.48
21.48
21.46
21.44

21.44
21.50
21.64
21.74
21.86

21.94
22.00
22.00
22.04
22.04

22.40
22.94
23.3d
23.66
23.96
24.24

Feb.

24.48
24.64
24.82
24.96
25.08

25.20
25.32
25.40
25.52
25.60

25.66
25.72
25.74,
25.70
25.64

25.60
25.56
25.52
25.48
25.44

25.46
25.32
25.26
25.20
25.12

25.08
25.04
25.02
25.02

Mar.

25.00
24.98
24.96
24.94
OA CLt

24.92
24.90
24.94
24.94
24.96

24.98
25.02
25.14
25.85
26.40

26.50
26.40
26.21
26.06
25.94

25.96
25.86
25.88
25.88
25.87

25.81
25.68
25.53
25.34
25.19
25.04

Apr.

24.93
24.84
24.76
24.62
24.59

24.59
24.64
24.75
25.01
25.41

25.78
26.06
26.47
26.83
27.09

27.23
27.25
27.18
27.10
27.05

27.08
27.06
26.96
26.82
26.66

26.51
26.47
26.59
26.76
26.92

May.

27.02
27.11
27.16
27.20
27.21

27.21
27.27
27.45
27.76
28.13

28.47
28.76
28.96
29.10
29.23

29.35
29.43
29.51
29.56
29.55

29.42
29.28
29.11
28.95
28.77

28.57
28.35
28.07
27.84
27 -«1
27.43

June.

27ife
26.99<-
26.7t
26.6*
26.49

26.41
26.36
26.36
26.33
26.30

26.25
26.28
26.38
26.41
26:40

26.41
26.42
26.38
26.31
26.34

26.44
26.45
26.29
26.22
26.31

26.38
26.42
26.34
26.36
26.36

July.

'26.36
26.3fc
26.34
26.38
26.39

26.40
26.41
26.44
26.48
26.48

26.44
26.48
26.44
26.44
26.47

26.48
26.49
26.51
26.49
26.49

26.49
26.49
26.46
26.45
26.45

26.44
26.43
26.42
26.41
26.40
26.38

Aug.

26.35
26.32
26.30
29.26
26.22

26.18
26.14
26.12
26.10
26.10

26.06
26.04
26.04
26.02
25.98

25.94
25.90
25.86
25.76J
25.70!

25.66
25.64
25.64)
25.641
25.561

25.52
25.44
25.40
25.38
25.44!
25.44

Sept.

25.42
25.42
25.40
25.40
25.38

25.34
25.32
25.28
25.24
25.22

25.20
25.18
25.24
25.36
25.38

25.40
25.40
25.40
26.40
25.38

25.36
25.40
25.40
25-44
25.50

25.52
25.56
25 62
25.64
25.68

SPOKANE RIVER AT POST FALLS, IDAHO.

LOCATION. In sec. 4, T. 50 N., B. 5 W. Boise meridian, a quarter of a mile beloW power 
plant of Washington Water Power Co., three-fourths mile below intake of Spokane 
Valley Land & Water Co.'s canal, and 1 mile west of Post Falls, Kootenai County.

DRAINAGE AREA. 3,880 square miles, revised (measured by engineers of thei Wash­ 
ington Water Power Co. on maps compiled from best information available.

RECORDS AVAILABLE. January!, 1913, to September 30, 1920.
GAGE. Vertical staff in three sections on left bank; read by Nils Lindberg and Grant 

Merrill. Elevation of zero of gage, 2,000 feet above sea level.
DISCHARGE MEASUREMENTS. Made from cable 300 feet below gage.
CHANNEL AND CONTROL. Biver bed composed of coarse gravel and boulders; shifts 

during floods. One channel at all stages. ]
EXTREME^ OP DISCHARGE. Maximum stage recorded during year ending Sepjtember 

30, 1919, 76.0 feet May 2 (discharge, 25,800 second-feet); minimum stage, 66.5 
feet August 9, 11, 13, and September 15-17 (discharge, 1,020 second-feet}. l 

Maximum stage recorded during year ending September 30,1920, 74.4 feet May 
17 (discharge, 19,400 second-feet); minimum stage recorded, 66.2-feet Juty 25-27 
(discharge, 860 second-feet). . I

1911-1920: Maximum stage recorded 79.20 feet at 7.30 a. m., May 18, 1917 (disr 
charge, 39,800 second-feet); minimum stage recorded on July 25-27, 192Q.

ICE. Stage-discharge relation not affected by ice. !
DIVERSIONS. Spokane Valley Land & Water Co.'s canal diverts above gage for irri­ 

gation. Mean diversion during 1920, 63 second-feet. Storage' in Coeur 4'Alene 
Lake partly regulated by operation of gates in dam at Post Falls. I
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REGULATION. Varying load on power plant causes fluctuation in stage. The flow is 
partly regulated by storage in Coeur d'Alene Lake.

ACCURACY. Stage-discharge relation permanent. Eating curve well defined above 
1,000 second-feet. Gage read once or twice daily to hundredths. When dis­ 
charge is leas than 5,000 second-feet stage is variable, owing to changing load at 
power plant, and the mean of two readings daily may not indicate true mean 
stage. Daily discharge ascertained by applying daily mean gage height to rat­ 
ing table. Records for discharge below 5,000 second-feet, good; above 5,000 
second-feet, excellent.

COOPERATION. Gage-height record furnished by the Washington Water Power Co.

Discharge measurements of Spokane River at Post Falts, Idaho, during the years ending
Sept. SO, 1919 and 1920.

Date.

1918. 
Ocfc 26

1919. 
May 2

Made by  

D.J.F. Calkins........

Gage 
height.

Feet. 
66.73

75.80
66.72

Dis­ 
charge.

Sec-.ft. 
1,160

oc onrt
i ion

Date.

1919. 
Nov. 2

1920. 
Apr. 21
May 5
Aug. 30

Made by-

John McCombs.... . ....

.....do..................

... ..do...... ......... ...

.....do..................

Gage 
height.

Feet. 
66.72

72.47
72.49
68.67

Dis­ 
charge.

Sec.-ft. 
1,170

12,200
12,500
1,180

Daily discharge, in second-feet, of Spokane River at Post Falls, Idaho, for the years ending
Sept. SO, 1918-1920.

Day.

1917-18. 
1.......
2.......
3.......
4.......
6.......

6.......
7.......
8.......
9.......

10.......

11.......
12.......
13.......
14.......
15.......

16.......
17.......
is
10
20.......

21.......
22.......
23.......
24.......
25.......

26.......
27.......
28.......
29.......
30.......
31.......

Oct.

1,620
1.850
1,620
1,520
1,730

1,620
1,620
1,620
1,520
1,520

1,520
1,520
1,520
1,620
1,620

1,620
1,520
1,520
1,520
1,520

1,520
1,730
1,520
1, 850
1,980

1,420
1,420
1,520
1,620
i fifin
1.850

Nov.

1,620
1,420
1,420
1,620
1,520

1.520
1,620
1,620
1,620
1,520

1,730
1,420
1,420
1,330

.1,240

1,160
1,160
1,830
1,330
1,420

1,240
1,090

Qfifl
960

1,020

1,020
960
960
960

1,620

Dec.

960
1,020

960
1,020
1,020

1,090
960
960
960
960

1,020
1,020
1,020
1,020

960

1,020
1,020
1,240
1,980
2,820

11,300
12,200
12,200
12,500
13,100

13,400
tQ JUVl

14,700
18,300
93 Sftfi

29.200

Jan.

33,900
36,900
39,200
34,700
38,300

37,400
36,100
34,700
33,400
32,200

30,000
OQ QA/1

26,600
OE AftA

23,700

22,100
20,500
10 Afift

18,300
17,200

16,100
IK Ann
14 400
13' flftft
13,100

19 flftft
19 ofiff
12,200
11,000
10,700
10.400

Feb.

9 s>ai
9 030
8^760
8 Win
8,500

8,500
8,760
9,570
9 850

10,400

10,400
10,700
10,700
10,400
10,100

9 QEA

9,570
Q Qftfl
9,030
8,500

8 OCA

7 7W
7,510
7 9ftfi

7,050

6,830
6,620
6,210

Mar.

6,020
5,830
5,830
5,640
5,450
  

5,640
5 AKf\

5,450
5,260
5,070

5,070
5,260
5,070
5,260
5 9fift

5,260
5,260
5,830
6,210
7,050

7,510
8,000
8 CAA

9 A3ft
10,100

U A/Vl

10,100
14,100
14,700
14,700
15.100

Apr.

15,100
15,800
15,800
16,100
15,800

15,400
15,400
14.700
14,700
15,400

16,100
17,200
17 Oflft

18,600
19,000

19,400
19,400
10 nno
19,000
18,300

17 W\

17,200
17,500
17,600
17 900
1Q 4AA

IQ onft
17 SOO-
17*900
17)500

May.

17,500
17,500
17 900
17 900
17' 900

19,400
10 Ann
19,400
10 mn
18,300

17,200
16,500
16,100
16,100

15,800
15,800
15,800
1 *» fiAA

15 400

15,400
14,700
14 400
iV fifin
13,400
10 tavi
12,500
12,200
11,900
11,600
11.300

June.

11,000
10,700
9,300
6,620
8,500

7,510
8,000

10,100
10,400
10,700

10,700
11,000
10,700
11,000
11,000

10,100
9,030

3 440
7 OQA

3 440
4*310
4 fion
7,060
6,020

1,620
;2;&0
2,8W
2,670
2 QQfl

July.

2,110
2,110
2,110
1,860
1,860

1,850
1,730
1,850
1,420
1,620

i,m
1620
1.520
2,390
1,330

1,620
1,420
1,520
1,620
1,420

1,520
1,620
1,520
1,520
1 240

1,8®)
1 24ft,
1,330
1 94ft
I t) Aft

1.090

Aug.

1,240
1,240
1,240
1,330
1,240

1,330
1,160
1,230
1,160
1,160

1,330
1,420
1,090
1,240
1,240

1,330
1,090
1 QQA

1,330
1,160

1,160
1,090
1,160
1,090
1 MA

1,160
1 1 AA

1,090
I AQO

1,160
1.090

Sept.

1,420
1,520
1,330
1,240
1,160

1,090
1,160
1,090
1,160
1,160

1 flOft
i twft
1,180
I OJfk

1,490

1,240
1,160
1,160
1 OOA

1,330

1,420
1,160
1,420
1,240
1,160

1,240
1 24ft

> 1,160
1 *?4A
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Daily discharge, in second-feet, of Spokane River at Post Falls, Idaho, for ike years «n# 
ing Sept. SO, 1918-19SO Continued.'

Day.

1918-19. 
1.......
2.......
3.......
4.......
........

6.......
7.......
8.......
9.......

10.......

11.......
12. v.....
18.....;. 
14.......
15.......

16.......
17.......
18.......

20.......

21.......
22
23.......
24.......
26.......

26.......
27.......
28.......
29.......
30.......
81.......

1919-20. 
I.......
2.......
8.......
4.......
6.......

6.!.....
7.......
8.......
0.. .'....

10.......

11.......
12.......
18..
14.......
16.......

16.......
17.......
18.......
19.......
20.......

21...:...
22.......
28.......
24.......
26.......

26.......
27.......
28..
29 .
80.......
31.......

Oct.

I ittn
1,330
1,160
i 94n
1,330

1,240
1,330
1,240
1 240
I'vifi

1 240
1 240
1,240
I ttAfl

1,160

1 94A
1 240
1J240
1 240
1 240

1,240
1 240
l!520
1,420
1,160

1 240
1 240
l',850
1 9,4ft
1,420
1,330 

1,090
1,090
1,160
1,160
1,160

1,240 
1,160
1,160
1,160
1,090

1,160
1,160
i nan
1,090
i nan

i noft
1,020
1,160
1,160
1,160

1,160
1,160

960
1,160
1,160

1,160
1,240
1,160
1 240
1^160 
1,160

Nov.

1,240
1,620
1,420
1,850
1,850

1,520
1,520
1,520
1 W\

1,330

1,620
1,730
1,520 
1,620
1,620

1,850
I ocn

1,980
1,730
1,850

1,980
2,110
1,980
2,110
2,110

I con

I OOn

1,850
1,850
i Qfin

1,160
1,090
1,160
1,160
1,160

1,090 
1,160
1,160
I ftQft
1,160

1,160
1,160
1,090
1,160
1,090

1,090
1,090
1,160
i nan
1,160

1 94ft
1,160
1,160
1,240
1,160

1,160
1,330
1,240
1,160
1,160

Dec.

i Qsn
1,980
2,110
i asn
1,980

1,980
1 980
I'ofin
1 9802', no
1,850
i ash
1,980 
2,250
2,530

2,530
7,050
6,620
5,830
5,830

5,830
5,640
5,450
5,070
A Ran

4 690
4' 500
4,690
4,310
4,310
3,950 

1,160
1,240
1,160
1,240
1,160

1,240 
1,160
1,240
1,160
1,090

1,160
1,240
i 94n
1 240
1*941

1,240
1,240
1 240
1,240
1,240

1 240
1,240
1 240
1*240
1,330

1,240
1,240
1,240
1,330
1,240 
1,240

Jan.

3,610
3,610
3,440
1,850
2,110

2,110
1,420
1,420
I oen

2,110

1,850
2,110
2,110 
2,110
2,110

2,110
1 980
1^730
I Qftfi

2,110

2,110
2,670
4,880

11,900
13,100

14,100
14,400
14,100
13,800
13,100
12,500 

i 94n
1,330
1 240
l',330
1,330

1,240 
1,330
1,420
i 94n
1,240

1,240
1,330
1,240
I OOft

1,240

1,240
1,160
i 94n
1,330
1,240

1,240
1,240
1 94ft
1,240
1 94n

1,240
1 94ft
1 94ft

1 240
1^240 
1,330

Feb.

U firtn
11,300
10,100
9,030
6,620

6,210
6,020
5,830
5,830
5,640

5,830
5,830
5,830 
5,640
5,840

5 JCA

5,450
5,480
2,110
2 0QA

2 OQA

2 Q7ft

2,970
2 Q7ft
o OQft

7,280
7,510
6,410

i 94n
1,330
1 240
l'330
1,240 

1,240
I Ofin
1 94ft
1 240
1^240

' i *>4n
1,240
2,250
2,670
2,670

2,670
2,820
4,130
2; 670
2,670

2,670
2.670
2,670
2,670
2,670

1,620
1 620
l|520
1,420

Mar.

6,620
6,210
6,020
6,210
6,210

5,830
5,830
5,830
5 AA{\

5,450

5 AKf\

5,450
5,070 
5,260
5,450

5,260
5,260
5,450
6,020
7,050

9,570
10,100
11,300
11 900
12' 200

12,500
1O CAA

19 ftftft

12,800
13,100
13,800 

1,520
1,520
1,520
1,520
1,330

1,330 
1,330
1,330
1,330
1,240

1,240
1,240
1,240
5,070

10,700

11 300'
11,300
10 400
8'?ftn
6,410

2 OKA

8,760
9 <Wm

9,300
9,300

9 300
9 OKA

9,570
9 030
8^760
8,600

Apr.

14 400
15' 100
15,800
1ft &UY

17 200

18,600
20,200
20,500
9ft Qfin
20,200

20,200
20,200
20,500 
20,200
20,200

W ann
to tttvi
19,000
1Q flnn

19 000

19 400
20' 200
9ft ftftft
20 900
9ft Qftft

21,700
OO Qflft

OO OAA

24,100
24,500

7,280
5,640
5,640
5,450
5,640

5,450 
5,450
5,640
5,070
6,020

6,410
8,760
9,570

11 900
12' 500

13,100
13,100
13,100
12,800
12,800

12,800
12,500
12,600
12,200
n oon

11,600
11,300
11,900
11,900
12,200

May.

25 400
25*800
oe jnfi
94 >inn
94 inn

23,300
22,100
21,300
20,500
1Q Sftrt

10 4ftft
18,600
18,300
17 Rftft
17,200

16,500
W R/V\

16,100
16,100
16,100

16,500
16,800
17,200
17 900
17' onn

17,900
1*7 KtU\

17,200
17,200
16,800
16,500 

12,500
12,500
19 fiftft
12,800
12,800

12,800 
13,100
13,400
1O Oftft

15,100

15,800
16,500
17,200
1*7 Knn
17 900

18,300
19,400
18,600
18,600
18,600

18,300
17,900
n wi
17,200
16,500

16,100
15,400
14,700
14,400
13,800 
13,400

June.

16,100
15,400
14,700
13,800
13,400

13,100
12,500
11,900
11,300
10,700

10,400
9 8sn
9,300 
8,760
8,000

7 98fl
4,600
4,690
Q OQA

3,120

2,970
2,630
2,630
2 9Qft

2,670

2,630
2.390
2.390
2,390
2,390

12,800
12,500
U onn
11,600
11,000

10,700 
10,100
10,400
10,100
9 8.VI

9,030
7,510
6,210
8,500
8,500

8,250
8,760
8,760
7,280
4,690

5,450
7,510
8,600
3,960
2,820

2,970
5 aan
4,600
3,280
3,960

July.

2,890
2 <tQfl
2,390
1,850
1,860

1,850
1 7WI
1,730
2 OQA

1 7$ft

1,620
I Artn

1,330 
1,420
1,420

3,120
1,420
1 J9H
1,420
1,420

1,620"
1,520
1,420
1,520
1,420

1,420
1,420
1,620
1,420
1,420
1,520 

4,600
3,610
1,850
2,110
2,110

1,980 
1,730
1,520
1,520
2,390

2,670
2,390
2,630
1,620
1,330

1,330
2,670
1,330
1,420
1,420

1,160
1,090
1,090

960
860

860
860
960

1,090
1,240 
1,520

Aug.

1,420
1,420
1,330
1,520
1,330

1,420
1,090
1,090
1,020
1,090

1,020
1,090
1,020 
i non
1,160

1,090
1,160
1,160
1,240
1 160

1,160
1 nan
1,090
1,160
1 CMfl

1,160
1,160
1,090
1,090
1,160
1,160 

1,380
1,330
1,240
1,330
1,330

1,330 
1,240
1,160
1,160
1,020

1,020
1,160
1,240
1,330
1,330

1,330
1,090
1,330
1,330
1,240

1,240
1020
1,020
1,090
1,330

1,240
1,420
1;240
1,330
1,080 
1,090

Sept.

1 *)jil\

1,090
1,240
1 240
1,160

1,160
1,330
1,160
1,160
1,090

1,090
1,090
1,090 
1,090
1,020

1,020
1,020
1,090
1,160
1,090

1,090
1,160
1,160
1,090
1,090

1,090
1,090
1,160
1,090
1,160

1,160
1,090
1,020
1,160
1,020

1,090 
1,090
1,090
1,420
1,160

1,160
1,160
1,160
1,160
1,090

1,090
1,090
1,090
1,090
1,160

960
960
960
96§
960

960
nan

1,090
1,330
1,330

NOTE. Gage not read Sept. 11,1920; discharge interpolated.
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Monthly discharge of Spokane River and Spokane Valley Land & Water Co.'* canal at 
Post Falls, Idaho, for the years ending Sept. SO, 1918-1920.

[Drainage area, 3,880 square miles.]

Month.

1917-18. 
October..............

February............
March................
April.................
Jfey..................

July.................

September. ..........

The year........

1918-19. 
October..............

January..............
February............
March .
April.... .............
Mav...... ............
June........ _ ......
July..................
August...............
September....... _ .

The year.......

1919-20. 
October..............
November _ .........

January..............
February.............
March . ,
April.................
May..................
June.................
July.. .........

September...........
The year . .

Discharge in second-feet.

River.

Maxi­ 
mum.

1,980 
1,730 

29,200 
39,200 
10,700 
16,100 
19,400 
19,400 
11,000 
2,390 
1,420 
1,520

39,200

1,850 
2,110 
7,050 

14,400 
11,600 
13,800 
24,500 
25,800 
16,100 
3,120 
1,520 
1,330

25,800

1,240 
1,330 
1,330 
1,420 
4,130 

11,300 
13,100 
19,400 
12,800 
4,500 
1,420 
1,420

19,400

Mini­ 
mum.

1,420 
960 
960 

10,400 
6,210 
5,070 

14,700 
11,300 
1,620 
1,090 
1,090 
1,090

690

1,160 
1,240 
1,850 
1,420 
2,110 
5,070 

14,400 
16,100 
2,390 
1,330 
1,020 
1,020

1,020

960 
1,090 
1,090 
1,160 
1,240 
1 240 
5,070 

12,500 
2,820 

860 
1,020 

960

860

Mean.

1,610 
1,330 
6,340 

23,500 
8.850 
7, 570 

17,200 
15,800 
7,350 
1,590 
1,210 
1,240

7,810

1,280 
1,760 
3,600 
5,170 
5,840 
7,990 

19,800 
19,200 
7,580 
1,700 
1,180 
1,130

6,340

1,140 
1,160 
1,230 
1,270 
1,970 
5,660 
9,740 

15,700 
7,910 
1,730 
1,230 
1,100

4,150

Canal 
(mean.)

50 
40 
40 
30 
40 
50 
60 
90 

110 
120 
110 
70

67.7

50 
40 
40 
30 
40 
50 
60 
90 

120 
130 
120 
75.9

70.7

53.0 
38.5 
6.58 
.00 
.00 

46.9 
69.9 
99.5 

122 
134 
128 
60.1

63.2

Combined.

Mean.

1,660 
1,370 
6,380 

23,500 
8,890 
7,620 

17,300 
15,900 
7,460 
1,710 
1,320 
1,310

7,880

1,330 
1,800 
3,640 
5,200 
5,880 
8,040 

19,900 
19,300 
7,700 
1,830 
1,300 
1,210

6,410

1,190 
1,200 
1,240 
1,270 
1,970 
5,710 
9,810 

15,800 
8,030 
1,860 
1,360 
1,160

4,210

Per 
square 
mile.

2.03

1.65

1.09

Bun-off 
(combined.).

Inches.

27.56

22.40

14.84

Total 
in 

acre-feet.

102,000 
81,500 

392,000 
1,440,000 

494,000 
469,000 

1,030,000 
978,000 
444,000 
105,000 
81,200 
78,000

5,690,000

81,800 
107,000 
224,000 
320,000 
327,000 
494,000 

1,180,000 
1,190,000 

458,000 
113,000 
79,900 
72,000

4,650,000

73,200 
71,400 
76,200 
78 100 

113.000 
351,000 
584,000 
972,000 
478,000 
114,000 
83,600 
69,000

3,060,000

NOTE. No gage-height record on canal October, 1917, to August, 1919; monthly discharge of canal for 
this period was estimated by study of discharge for all months for which records are available. These 
figures should be used with caution, being derived for the purpose of obtaining the combined discharge of 
river and canal. Monthly figures showing discharge in second-feet per square mile and run-off in inches are 
not published owing to regulation by Coeur d'Alene Lake; the yearly figures represent more nearly the 
natural discharge and run-on".

SPOKANE RIVER AT SPOKANE, WASH.

LOCATION. In sec. 9, T. 25 N., R. 43 E., above Washington Water Power Co.'s aban­ 
doned steam plant in Spokane, 2.8 miles above Spokane Falls, and 4 miles above 
Latah Creek in Spokane County.

DBAINAGE ABEA. 4,350 square miles (measured by engineers of Washington Water 
Power Co. on maps compiled from best information available).



TIPPER COLUMBIA BIV&R BASIN.

RECORDS AVAILABLE. March 22,1891, to September 30,1920.
GAGE. Stevens continuous water-stage recorder on right bank 500 feet above the 

steam plant; installed July 31,1911^ inspected daily by employee of Washington 
Water Power Co. For description of earlier gages see Water-Supply Papef 412. 
Approximate elevation of gage datum, 1,800 feet above sea level.

DISCHARGE MEASUREMENTS. Made from cable 75 feet upstream from gage.
CHANNEL AND CONTROL. Bed composed of gravel and boulders. One channel at 

all stages. Control is stretch of channel contracted by bridge structures and 
embankments between station and crest of Spokane Falls; shifts at high water.

EXTREMES OF DISCHARGE. Maximum stage during year ending September 30,1919, 
from water-stage recorder, 79.4 feet May 1 (discharge, 24,600 second-feet); mini­ 
mum stage from recorder, 69.0. feet at 3 a. m. September 17 (discharge, 1,520 
second-feet).

Maximum stage during year ending September 30, 1920, from recorder, 77.3 
feet May 19 and 20 (discharge, 18,200 second-feet); minimum stage, from recorder, 
68.60 feet from 8 a. m. to noon July 27 (discharge, 1,330 seeond-feet).

1891-1920: Maximum stage recorded, 83.8 feet at midnight May 17, 1917. (dis­ 
charge, 41,900 second-feet); minimum stage recorded, 1.3 feet (Martha Street 
gage) September 28-30,1905 (discharge, 1,240 second-feet).

ICE . Stage-discharge relation not affected by ice.
DIVERSIONS. Water is diverted above the station for irrigation by Hie Spokane Valley 

Land & Water Co.
KEGULATION. Flow is partly regulated by storage in Coeur d'Alene Lakel
ACCURACY. Stage-discharge relation changed during high crater on January 23 and 

May 2,1919, and May 20,1920. Eating curves well defined. Operation of water- 
stage recorder excellent. Dally discharge October, 1918, to May, 1920, ascertained 
by applying to rating table the daily mean gage height determined from recorder 
graph by inspection or, for a few days when there was considerable variation in 
stage, by averaging discharge for intervals of the day. Daily discharge June to 
September, 1920, ascertained by use of discharge integrator. Records excellent.

COOPERATION. Gage-height record and some discharge measurements furnished by 
Washington Water Power Co.

Discharge measurements of Spokcme River at Spekane, Wash., during ike years ending
Sept. SO, 1919 and 19SO.

Date.

1918. 
Oct. 24

27 

1919.
Jan. 18

25 
Feb. 23 
Mar. 4

Made by 

D.J.F.Calldns.........
;... .do......... .........

R.B.KUgore.. ........
.....do.................. 
.....do.................. 
.....do..................

^

Gag« 
heigfo.

Feet. 
69.80
69.22

69.70
75.00 
70.54 
72.38

Dis­ 
charge.

See.-ft. 
1,840
1,740

2,350
12,400 
3.510 
6,720

Date.

1919. 
Apr. 19

20 
28-29 

Nov. 1

1920. 
Apr. 24 
July 27
Aug. 16

Made by 

.....do........ ....... j..

.....do..................

&,
Feet. 
77 40
78.90 
69.19

74.82 
68.62
09.18

Dis­ 
charge,

Sec.-ft. 
18,600
23,600 
1,690

12,100 
1,360
1,860

104341 23 WSP 512  11



156 SURFACE WATEB SUPPLY, 191& AND 1920, PART XII A.

Daily discharge, in second-feet, of Spokane River at Spokane, Wash., for the years ending
Sept. 'SO, 1919 and 19W.

Day. .

1918-19. 
1... ......
2.........
3.........
4.........
5.........

6.........
7.........
8.........
9......... 

10.........

11.........
12.........
13.........
14.........
15.........

16.........
17.........
18.........
19......... 
20.........

21.........
22.........
23.........
24.........
25.........

26
27.........
28.........
29......... 
30.........
31.. .......

1919-20. 
1. ........
2.........
3.........
4......... 
5.........

6.........
7.........
8......... 
9.........

10.........

11.........
12.........
13.........
14.........
15.........

16.........
17.........
18.........
19......... 
20.........

21.........
22.........
23 ..
24.........
25 .

26.........
27.........
28
29
30......... 
31.........

Get.

1,720
1,780
1,720'
1,780
1,830

1,780
1 830
1,780
1,720 
1,720

1,780
1,780
1,780
1780
1,780

1,720
1,720
1,720
1,720 
1,720

1,720
1720
1,720
1780
1 720

1,720
1,720
1,830
1,830 
1,880
1,830 

1,720
1,670
1,670
1,720 
1,720

1,720
1,720
1,670 
1,670
1 720

1,720
1,720
1,720
1,720
1,670

1,670
1,670
1,670
1,720 
1,670

1,670
1,670
1,620
1,670
1,670

1,620
1,830
1,830
1,670
1,720 
1,670

Nov.

1,940
2,050
2,110
1,940
2,050

2,000
2,110
2,170
2,050 
2,000

1,940
1,940
2,000
2)lM
2,110

2,350
2,290
2,350
2290 
2,410

2,850
2,290
2,350
2,350
2,350

2,350
2,290
2)290
2,290 
2,350

1,720
1 720
1,720
1,670 
1,670

1,670
1,720
1,670 
1,670
1,670

1,620
1,670
1,670
1,670
1,620

1,620
1,670
1,670
l)670 
1,650

1,720
1,720
1,670
1,670
1,670

1,670
1 78ft

1,720
1,720
1 720

Dec.

2,350
2,350
2,350
2,350
2,410

2,350
2,350
2,350
2,350 
2,290

2,390
2,410
2,350
2,580
2,720

3,640
6,420
6,240
6,060 
6,060

5,880
5,880
5,530
5,360
5,190

5,020
4,850
4,850
4,690 
4,530
4,370 

1,670
1,720
1,720
1,720 
1,780

1,720
1,720
1,720 
1 720
1,670

1,720
1,670
1,720
1 720
1,670

1,720
1,720
1,670
1,670 
l)670

1,720
1,670
1,670
1,720
1,720

1,720
1,720
1,720
1,670
1,670 
1,670

Jan.

4,210
4,060
3,760
2,660
2,660

2,600
2,530
2,530
2,530 
2,630

2,530
2,530
2)470
2470
2,470

2,470
2,470
2,410
2,530 
2,470

2,660
3,050
6,600

10,800
12,200

13,000
13,400
13,200
12,800 
12,500
11,800 

1,730
1,730
l)730
1,730 
1,730

1,680
1,730
1,790 
l)730
1,730

1,730
1,730
1,730
1,730
1,730

1,730
1,730
1 «70A

1,730 
1,680

1,680
1,680
1,730
1 730
1 790

1730
l)680
1,680

l)730 
1,730

Feb.

11,100
10,400
9,530
8,600
7,280

7,080
6,890,
6,700
6700 
6,510

6,510
6,510
6,510
6,510
6,510

6,320
6,320
5,850
3,210 
3,300

3,330
3,560
3,560

.3,640
4,570

7,080
7,700
7 080
.......

1,730

l)730
1730
1 73O

1 1TH1

1,730
1,730
1 ftSft

1,680

1,730
1,850
2470
2,740
2,810

2,880
2,880
2 QQA

2,880
2 QV1

9 Qfifl
1? Qfifl
9 Q^n
9 QW

2,670

2,090
2,090

2)030

Mar.

7,080
6,890
6,700
6,700
6,700

6,700
6,510
6,510
6,320 
6,320

6.130
5,950
5,590
5,770
5,770

5,770
5,770
5,950
6,510 
7,480

9,530
10,400
10,800
11,100
11,500

11,800
12,000
12,200
12200 
12,700
13,200 

2,030
2,090
2,030
1,910 
1,850

1 7Qft
1 7Qft

1,790 
1,790
i itn

1 fifift

1,730
2,050
5,350
9,840

10,500
10,300
9 10ft

8,080 
6,630

5,510
Q Aon
9 IQfY

9 ion
9 190

9,400
9 400
9*190
8*770
8)560 
7)940

Apr.

13,700
14,200
l&OOO
15,500
16,600

17,900
19,000
19,300
19,300 
19,300

19,300
19,600
19,600
19,600
19,600

19,000
18,800
18,500
18,500 
18,500

19,000
19,600
19,900
20,200
20,500

21,100
22,000
22,600
23,300 
23,900

7,540
6,570
6,570
6,380 
6,380

6,190
6,380
6,380 
6) 190
6,950

7,220
8,770

10,300
11,400
12,100

12,300
12,600
12,600
12,300 
12,300

12,300
12,300
12,300
12,100
11,600

11,400
11,000
11,200
11 600
ll)900

May.

24.600
23,900
23,900
23,600
23,000

22,000
21,100
20,200
19,600 
19,.100

18,800
18)200IT; TOO
17,100
16,600

16,000
15,800
15,800
15,500 
15,500

15,800
16,000
16,600
16,800
17,100

17,100
16,800
16,600
16,600 
16,300
16,000 

12,100
12,300
12)600
12,600 
12,600

12,600
12,800
13)lOO 
13,500
14)500

15,300
15,800
16,300
16,800
17)lOO

17,600
17)900
IT Qftft

18,200 
18,200

17 onfl
I/, 600
17 400
16)800
16,600

16,000
15,500
15,000
14500
14,000 
13,500

June.

15,500
15,000
14.200
13,700
13,000

12,500'
12,000
11,600
11,100 
10,700

10,200
9,810
9,180
8,550
7,950

7,170
5,360
4,690
4,060 
4,060

3,680
3,330
3,330
3,260
3,330

3,120
3,120
3,050
3,050 
2,980

13,000
12.500
12,100
11,700 
11,300

11,100
10.700
10,600 
10)400
10,100

9,460
8.220
7 000
S',580
8,660

8,730
8,960
9 nftn
7^900 
5,720

5,620
7)720
o nsn
5,600
3,780

3,910
A OqA

5,400
4,060
4,340

July.

2,920
2,720
2,720
2,600
2,530

2,470
2.470
2470
2530 
2,530

2,350
2,290
2,170
2 110
2,050

2,170
2,110
2,050
2,050 
2,050

2,050
2,050
2,050
2,050
2)000

2,000
2,050
2,050
2,000 
2,050
2,050 

4,690
4,430
2,920
2,920 
3,050

2,760
2,500
2260 
2,280
2,910

2,860
2,600
2,860
2,360
2,120

2,150
2,080
2,130
2 140 
2,100

2,000
1 900
l)860
1,780
1,700

i firm
1,490
i fiftft
1,660
1,740 
1,920

Aug.

2,050
1,940
1,940
2,050
2,000

2,000
1,830
1,830
1,720 
1,720

1,720
1,720
1,720
1,670
1,670

1,670
l)670
1,720
1,780 
l)780

1,720
1,720
1,670
1,720
1,780

1,720
1,720
1,720
1,670 
1 720
1,670 

1,920
1,8(80
1,820
1,870 
1,880

1.840
1,830
1,800 
1,800
1,760

1,720
1,760
1,780
1,840
1,840

1,840
1,780
1 820
1,840 
1,820

1,840
1,700

.l! 660
1,76Q

1,860
1 980
1)910
1,910
1,710 
1 710

Sept.

1,720
1.620
1,720
1,720
1,720

1,780
1,720
1 720
1,720 
1,670

1,670
1,670
1,670
1,670
1,720

1,670
1,670
1,670
1 720 
1,720

1,679

l)720
1,720
l)670

1,720
1,720
1,720
1,720 
1,670

1,780
1,700
1,700
1,670 
1,710

1,680
1,710
1 700 
1,860
1,810

1,800
1,810
1,740
1,720
l)730

1,720
1,700
1 720
1,740 
1,760

1,640
1 630
1,680
1,600
1,580

1,560
1,600
1,670
i Ton
l)760
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Monthly discharge of Spokaiie River at Spokoner Wash., for the years ending Sept. SO,
1919 and 1920.   ' '

[Drainage area, 4,350 square miles} n,O

Month.

1918-19.

January.... . . . .

March. ............................
April..............................

July...............................

1919-20.

March.......... . . . ...
April..............................
May...............................

July...............................

The year.. ..................

Discharge in second-feet.

Maximum.

1,880 
2,410 
6 420 

13,400 
11,100 
13,200 
23,900 
24,600 
15,500 
2,920 
2,050 
1,780

24,600

1,830 
1,780 
1,780 
1,790 
2,950 

10,500 
12,600 
18,200 
13,000 
4,690 
1,980 
1,860

18,200

Minimum.

1,720 
1,940 
2,290 
2,410 
3,210 
5590 

13,700 
15500 
2,980 
2000 
1 670 
1,620

1,620

1,620 
1,620 
1,670 
1,680 
l'680 
1,680 
6,190 

12.100 
3,780 
1,490 
1 640 
1,560

1,490

Mean.

1,760 
2,180 
3,890 
5,380 
6,390 
8,210 

19,100 
18.400 
7,750 
2,250 
1,780 
1,700

6,550

1,700 
1,680 
1 700 
1,720 
2,280 
5,770 
9,840 

15,300 
8,340 
2,370 
1,810 
1,710

4,520

Per 
square 
rone.

1.51

1.04

Eun-cfl.

Inches.

20.50

14.16

Aeretfeet.

108,000 
130,000 
239,000 
331,000 
355,000 
505,000 

1,140.000 
L 130, 000 

461,000 
138000 
109,000 
101,000

4,750,000

105,000 
100,000 
105,000 
106,000 
131,000 
355,000 
586,000 
941,000 
496,000 
146,000 
111,000 
102,000

3,280,000

NOTE. Monthly discharge in second-feet per square mile and run-off in inches not computed owing to 
regulation. The yearly figures represent more nearly the natural flow.

SPOKANE RIVER BELOW LITTLE FALLS, NEAR LONG LAKE, WASH.

LOCATION. In NW. \ sec. 19, T. 27 N., E. 39 E., just above Chamokane Ferry, 1| 
miles below Little Falls power plant of Washington Water Power Co., 4 miles 
below Chamokane Creek, and 5 miles below Long Lake, in Lincoln County.

DRAINAGE AREA. 6,380 square miles (measured by engineers of the Washington 
Water Power Co. on map compiled from best information available).

RECORDS AVAILABLE. November 5, 1912, to September 30, 1920.
GAGE. Stevens continuous water-stage recorder on left bank; gage datum, 1,200 feet 

above mean sea level.
DISCHARGE MEASUREMENTS. Made from cable 50 feet below gage.
CHANNEL AND CONTROL, Bed composed of large boulders; shifting at high stages. 

Banks high; one channel at all stages. No noticeable riffle control below gage.
EXTREMES OF DISCHARGE. Maximum stage during year ending September 30, 1919,, 

from water-stage recorder, 86.6 feet at 9 p. m. May 3 (discharge, 27,900 second- 
feet). Minimum,-mean daily discharge, 1,880 second-feet October 20; minimum 
discharge lower when water was below intake, which is at elevation 75.05 feet, 
for short periods on many days in October and November, dh July 28, and on sev­ 
eral days in August.

Maximum stage during year ending September 30, 1920, from water-stage re­ 
corder, 84.8 feet at 3.30 p. m., March 15 (discharge, 21,900 second-feet). Mini­ 
mum mean daily discharge, 1,860 second-feet November 16; minimum discharge 
lower when water was below intake for short periods on many days throughout 
the year.
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1912-1920: Maximum stage from water-stage recorder, 90.32 feet at 8.30 p. m. 
May 18, 1917 (discharge, 41,300 second-feet). Minimum mean daily discharge, 
1,720 second-feet September 15, 1918; minimum discharge lower when water 
was below intake for parts of many days during low-water seasons.

ICE. Stage-discharge relation not affected by ice.
DIVEESIONS. Water is diverted by the Spokane Valley Land & Water Co. for irriga­ 

tion above the station.
REGULATION. Flow affected considerably by power regulation at Little Falls and 

Long Lake, and slightly by power regulation at Ninemile, Spokane, and Post 
Falls. Low-water flow is affected by regulation of storage in Coeur d'Alene 
Lake.

ACCUEACY. Stage-discharge relation changed during high water on May 3, 1919. 
Bating curves well defined. Operation of water-stage recorder not entirely satis­ 
factory; see footnote to tables of daily discharge. * Daily discharge for periods 
when gage operated ascertained by means of discharge integrator, or by applying 
to rating table mean gage heights determined from recorder graph by inspection. 
Records excellent when recorder was operating, good for remainder of year.

COOPERATION. Gage-height record and part of the discharge measurements furnished 
by Washington Water Power Co.

Discharge measurements of Spokane River below Little Falls, near Long Lake, Wash., 
during the years ending Sept. SO, 1919 and 1920.

Date.

1918. 
Oct. 25

25
1919. 

Apr. 30
May 3 
Aug. 26

Made by  

D. J. F. Calkins........
.....do.................

.....do................. 

.....do.................

Gage 
height.

Feet. 
75.80
75.11

86.15
86.53 
75.89

Dis­ 
charge.

See,-/t. 
2,320
£800

26.200
28,000 
2,720

Date.

Oct. 30
30

1920. 
Apr. 19
Aug. 31

Made by  

John McCombs.... . ....
.....do.................

.....do.................
McCombs and Logan. . .

Gage 
height.

Feet. 
76.01
75.96

82.17
75.89

Dis­ 
charge.

See.-ft. 
2,900
2 750

14,400
2,670

J)aily discharge, in second-feet, of Spokane River below Little Falls, near Long Lake, 
Wash., for the years ending SepL 30,1919 and. 1920.

Day.

1918-19. 
1. .......
2........
3........
4........
5........
6........
7........
8........
9........

10........
11........
12........
13........
14........
15........
16........
17........
18........
19........
20........
21........
22........
23........
24........
35........
36.*;:::::::».-.......i»........
80........
31........

Oct.

2,370
2,420
2,340
2,390
2.320
1,970
2,270
2,220
2,340
2,340
2,300
2,340
1,950
1,930
2,160
2,160
2 220
2,210
2,170
1,880
2,110
2,330
2,260
2,250
2,190
2,240
1,990
2,170
2,250
2,390
2.420

Nov.

2,350
2,410
2,110
2,590
2,340
2,620
2,390
2,560
2,490
2,300
2,480
2,620
2-, 420
2,450
2,420
2,660
2,330
2,790
2,480
2,760
2,710
2,590
2,770
2,440
2,810
2 7<m
2,750
2,410
2,950
2,660

Dec.

2,600
2,990
2,700
3,030
3,460
3,260
2,860
2 7«n

2,930
2,880
2,960
2,860
2 700
2,850
2 QW1

3,100
4 040
5*910
6,340
J8,420
6,420
6,370
6,410
6,200
5,970
5,840
5,690
5,610
5,420
5,300
5.110

Jan.

4,970
4 Rif)

4,720
4,420
3,850
3,630
3,090
3,190
2,950
3,030
3,210
2.830
3,250
3,030
3,030
3,030
3 43ft

3,690
3,650
3,590
3,640
3,810
5,160
7,870

11,200
13,000
13,900
14400
14,300
13,900
13.400

Feb.

12,800
12,200
11,500
10,500

9 190

8,500
7,980
7,710
7,560
7,990
SLAjyi
8.100
7 Qflft

7,718
7,580
7 4fin
7,670
7,650
7,270
5,530
5,120
4 fun
4 640
4*570

1 6,970

Mar.

7,920
7,740
7,600
7,750
8,200
8,300
8,070
7 TQft
7 4QA

7,380
7 9U5ft

6,150
5,100
4,690
6,050
7 7ftfl

6,300
8,190

14,900
15,200
16,500
14,500
iq 7/vj

14,700
12,600
12,700
15,200
16,500
15,500
15,500
15.700

Apr.

18,200
17,800
17,700
18,900
19,800
20,800
24,000
24,200
23,800
23,100
23,100
23,100
23,100
23,200
23,100
22,800
22,500
21,800
21,300
21,400
21,800
22,100
22,500
22800
23,100
23,800
24,500
25,200
25,900
26,500

May.

26,900
27,600
27,600
27,600
27,200
26,500
25,500
24,500
23,500
22,400
21,600
21,300
19,800
19,700
19,000
15,800
16,100
18,500
17 AfV\
17,000
17,600
18,200
1Q Oflfl

18,800
19,100
19,400
in J.AA
to dfln
19,100
18,800
18.800

June.

18,500
17,100
15,500
13,000
13,800
14,800
14,300
14,000
13,800
13,200
12,000
9,670
9 ^4A

9 1 irt
8,680
9,780
7,850
4,410
5,770
6,170
5,550
5,720
4,760
4,000
4,080
4 040
4* 050
4,120
Q OCrt

3,730

July.

3,990
3,850
3,380
3,080
2,990
3,420
3,660
3,450
3,510
3,430
3,450
3,370
3,060
3,040
3,010
2,860
3,000
o {ran
2,820
2,660
2.670
21630
2 AKQ

2 7^n
2,550
2.610
«y 7Oft
n jMft

0 QOfl
O 7ftA

2.760

Aug.

2 ssn
2,690
2,800
2,750
2,650
2,750
3,050
2,720
9 ARrt

2 arm
2,360
2,190
2,100
2,130
n KAi\

2,610
3 OOA

2 turn

2,510
2,620
2,870
2,670
2 RQfl

2,330
2,750
2,660
2,670
2 QRf\

2 OAA

2,610
2.630

Sept.

2,860
3,350
2,850
2,390
2,370
2,370
2,220
2 *>ftn
2,390
2,650
2.600
2,480
9. ton
2,690
2 7RA

2,710
2 AOA

2,580
2 431)

2 ifin
2 240
2*370
2 firm
2 79A

2,770
2 7fiA

2,610
O OAA

2,400
2,510
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Daily discharge, in second-feet, of Syokane River below Little Fallst near Long Lake, 
Wash., for the years ending Sept. SO, 1919 and 1920 Continued.

Day.

1919-20.; 
1........ 
2........
3........ 
4........
5........

6........
7........
8........
9........

10........

u........
12........

14........ 
15........

16........
IT:.......
18........
19........
20........

21........
22........
23........
24........
25........

26........
27........
28........
29........
30........
81........

Oct.

2,570 
2,520
2,620 
4,660
2,880

2,540
2,000
2,080
2,000
2,030

2,260
2,160
2,670
2,700 
2,800

2,650
2,460 
2,300
2,180
2,460

2,600
2,570 
2,530
2,620 
2,520

2,020
2,300
2,290
2,380
2,500
2 500

Nov.

2,520 
2,260
2,840 
2,920
2,910

2,740
2,910
2,870
2,510
2,830

2,790
2,840
2,800
2,920 
2,440

1,860
2,240 
2,580
2,610
2,480

2,590
2,520 
2,420
2,950 
2,940

2,960
2,220
2j 640
2,670
1,890

Dec.

2,430 
2,760
2,780 
2,600
2,830

2,760
2*220
2,780
2,640
2,610

2,880
2,320
2,410
2,080 
2,410

2,410
2,410 
2,800
2,900
2,320

2,600
5,640 
3,390
2,530 
2,130

2,500

2,500
2,700
2,630
2,890

Jan.

2,420 
2,890
2,690 
2,160
2,530

2,630
2,590
2,630
2,790
2,890

2,330
2,500
2,700
2,800 
2,500

2 320
2,320 
2,160
2,700
2,800

2,500
2,700
2 700
2* 800 
2,320

2,500
2 arm
2,500
3,440
3,560
3,680

Feb.

3,330 
3,560
3,680 
3,560
3,680

3,680
3,800
3,330
3,560
3,730

3,610
3,710
3,620
3,720

1 Mft

3,560 
3,560

3 ' &u\

3,560
3,220 
3 440
3,' 110 
3,330

3,110
2 7/in

2,«00
o OJ/l

Mas.

2,410 
2,350
2,470 
2,550
2,780

2,650
2,210
2,320
2,410
2,410

2,500
2,410
2,410
3,560 

15,900

14,700
9,200 
6,690
6,830
7,630

7,670
10,900 
10,000
10,900 
10,700

9 W1
in nnn
9,780
9.930
9,780
9,780

Apr.

9,160 
8,560
7,380 
5,760
8,520

8,560
8,360
7,590
6,120
6,710

8,560
8,960

12 J/lft

14,700 
12,800

13,800
14,300
10 OAA

10 QflA

18,600

13,200
13,200 
13,200
13,200 
12,800

11,500
U wn
11,800
13,000
13,000

May.

12,800 
13,200
13,600 
13,800
13,800

13,800
13,800
14,000
14,300
1C QAA

17 ftftft
15,800
18,600
17,900
n Oflft,

19,100
19,400
in inn
10 OAA

20,000
19,700 
18,200
18,700 
18,200

17,600
17,000
16,100
16,400
15,300
15,200

June.

14,800 
13,500
13,000 
13,200
13,000

12,800
11,400
11,200
12,500
10,800

10,200
9,000
7,550
6,330 

10,300

8,980^
8,900 
9,430
8,760
7,340

5,130
8,830 

11 800
5* 730 
3,810

3,880
5,410
5,710
5190
5,230

July.

4,680 
5,630
4,300 
3,030
3,990

3,250
3,400
2,950
2,300
2,450

3,780
2,950
3,980
2,850 
2,640

3,100
2,670 
2,760
2,400
2,900

2,560
2,330 
2,570
2,370 
2,300

2,360
2,610
2,640
2,450
2,490
2*326

Aug.

2,020 
2,270
2,400 
2,350
2,280

2,260
2,320
2,110
2,160
2,340

2,430
2,430
2,430
2,400 
2,100

2 200
2,280 
2,420
2,350
2,400

2,080
2,120 
2,530
2,570 
2,510

2,340
2,340
2,240
2 ABA

2,500
2,300

Sept.

2,270 
2,290
2,270 
2,340
2,060

2,120
2,390
2,440
2,430
2,410

2,330
1,910
2,230
2,330 
2,250

2,170
2,170 
1,950
2,190
2,190

2,240
2,490 
2,430
2,360 
2,430

1,980
O AQA

2,190
2,040
2,060

NOTE. Water below elevation of intake, 75.05 feet, for short periods on many days; probable 
height graph for these periods sketched on gage-height chart after study of output at Little Falls power 
station and tailrace gage heights. No gage-height record Feb. 25-28 and July 14,1919: discharge Feb. 25-28 
determined from cooperating party's estimate of daily mean gage heights, and en July 14 by interpolation. 
Recorder not operating satisfactorily Oct. 7-9, Nov. 16-17, Dec. 12-21,26-29,1919, Jan. 12-31, Feb. 1-9,16?, 
29, and Mar. 1,8-14,1920; daily discharge determined from detailed study of output of Little Falle power 
plant, record of amount of water wasted over spillway, and relation of mean .daily gage heights in tailrace 
to mean daily gage heights at gaging station. Braced figures show mean discharge for period included.

Monthly discharge of Spokane River below Little Falls, near Long Lake, Wash., for the 
years endmg Sept. SO, 1919 and 1920.

{Drainage area, 6,380 square miles.}

Month.

1918-19.

N ovember ........................
December.
January...........................
February.........................
March............................

May..............................

July..............................

September

The year....... ........ \....

Discharge in second-feet.

Maximum.

2,420 
2,950 
6,420 

14,400 
12,800 
10,500 
26.500 
27,600 
18,500 
3,990 
3,230 
3,350

27,600

Minimum.

1,880 
2,110 
2,600 
2,830

4,690 
1^700 
15,800 
3,730 
2,550 
2,100 
2,220

1,880

Mean.

2,200 
2,550 
4,320 
6,000 
7,800

10,400 
22,400 
21,000 
9,160 
3,060 
2,650 
2,570

7,830

Per 
square 
mile.

1.23

Run-ofl.

Inches.

16.70

Acre-feet,

136,000 
152,000 
266,000 
369,000 
433,000 
640,000 

1,330,000 
1,290,000 

545,000 
188,000 
163,000 
153,000

5,660,000
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Monthly discharge of Spokane River below Little Falls, near Long Lake, Wash.', for the 
years ending Sept. SO, 1919 and 1920 Continued.

Month.

1919-20. 
October...........................

March.............................
April..............................
May..............................
June. .............................
July...............................

September........................

The yew... .................

Discharge hi second-feet.

Maximum.

4,660 
2,960 
5,610 
3,680 
3,800 

15,900 
14,700 
20,000 
14,800 
5,630 
2,570 
2,490

20,000

Minimum.

2,000 
1,860 
2,080 
2,160 
2,240 
2,210 
5,760 

12,800 
3,810 
2,300 
2,020 
1,910

1,860

Mean.

2,500 
2,620 
2,700 
2,680 
3,410 
6,630 

11,000 
16,600. 
9,120 
3,000 
2,310 
2,240

5,400

Per 
square 
mile.

..........

.846

Run-off.

Inches.

11.51

1 
Acre-feet.

154,000 
156,000 
166,000 
165,000 
106,000 
408,000 
655,000 

1,020,000 
543,000 
18<000 
142, 000 
133,000

3,920,600

ST. JOE BITER AT OALDER, IDAHO.

I/OCATION. In sec. 3, T. 45 N., R. 2 E. Boise meridian, at ferry 150 feet southwest 
of Chicago, Milwaukee & St. Paul Railway station at Calder, 5 miles below 
Marble Creek, and 11 miles east of St. Joe, Shoahone County.

DRAINAGE ABBA. Not measured.
RECORDS AVAILABLE. July 13 to September 30,1920; April 14,1911, to September 

30,1912, at station about 2$ miles downstream.
GAGE. Vertical staff on right bank; read by C. P. Latham. Elevation of gage 

datum, 2,100 feet above sea level.
DISCHARGE MEASUREMENTS. Made from boat or by wading.
CHANNEL AND CONTROL. Right bank high, not subject to overflow; left bank subject 

to overflow at high stages. Shifting gravel riffle 800 feet below gage.
EXTREMES o? DISCHARGE. Maximum stage recorded during period July 13 to Sep­ 

tember 30, 1920, 81.7 feet at 4.15 p. m. July 15 (discharge, 2,900 second-feet); 
minimum stage recorded, 79.30 feet August 24-25, and September 6-9 (discharge, 
435 second-feet).

1911-1912, 1920: Maximum stage recorded 9. 0 feet (old station) May 21, 1912 
(discharge, 15,400 second-feet); minimum stage recorded 1.6 feet (old station) 
November 2, 1911 (discharge, 380 second-feet).

ICE. Stage-discharge relation seriously affected by ice; flow estimated from dis­ 
charge measurements, observer's notes, and weather records.

DIVERSIONS. None.
REGULATION.-^-Flash dam at Marble Creek used to store water for flushing logs down 

river during low-water periods. Water released twice daily during summer and 
once daily in early autumn. Operation of dam causes diurnal fluctuation at gage 
of at least 1 foot. Duration of effect about 4 hours.

ACCURACY. Stage-discharge relation permanent; may have been slightly affected 
by logs. Rating curve well defined below 2,000 second-feet. Gage read twice 
daily to tenths. The mean of two readings daily may not indicate true mean 
stage. Daily discharge ascertained by applying mean daily gage height to rating; 
table. Records fair.

COOPERATION. Gage-height record and some discharge measurements furnished by 
Washington Water Power Co.
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Discharge measurements of St. Joe River at Calder, Idaho, during the year ending Sept.
SO, 19SO.

Date.

July 14
Aug. 5

Made by 

McCombs and Logan.. .

height.

Feet. 
83.76
79.70 
79.73

Dis­ 
charge.

Sec.-ft. 
1,570

630 
651 >

Date.

Aug. 26
Sept. 21

Made by-

Calkins and Logan. ....

Gage 
height.

Feet. 
79.46
79,78

Dis­ 
charge,

Sec.-ft. 
491
640

Daibf discharge, in second-feet, of St. Joe River at Calder, Idaho, for the year ending Sept.
SO, 19m.

Day.

1.. .......
2.....
3.........
4.........
5.........

6.........
7.........
8.... ..
9.........

10.........

July. Aug.

685
820
750
820
655

685
1,040

655
718
CUR'

Sept.

570
545
570
570
475

435
435
435
465
475

Day.

11.........
1210
14.........
15.........

16.........
17.........
18.........
10"20

July.

2,000
1,870
1,870

1,500
1,080
1,500
i <ion
1,390

Aug.

685
71S

625
718
570

570
570
520
545
520

Sept.

785
I mn
i «on
1,620
1,620

I tArt

1 280
ooo
475
545

Day.

21.........
22. .......
23
24
25.........

26
27.........
99
29
30.........
31.. .......

July.

1 040'o«A

860
785
QQft

750
900

i nsn
718

1 230
'fliS

Aug.

620
620
475
455
435

475
475
475
655

1,186
570

Sept.

626
475
598
698
655

785
1,620
1,390

718
570

Monthly discharge of St. Joe River at Calder, Idaho, for the year ending Sept. SO,

Month.

July 13-31................................................
August.. .....
September.... ..................... _ ...................

Discharge in second-feet.

Maximum.

2,000 
1 ISO 
1,620

HffYilitiTrm.

718, 
435 
435

Mean.

1,200 
647 
805

Run-off in 
acre-feet.

45,200 
39,800 
47,900

ST. HARIES RIVER AT LOTUS, IDAHO.

LOCATION. In aec. 20, T. 45 N., R. 2 W. Boise meridian, 1,600 feet below Lotus 
station on Elk River branch of Chicago, Milwaukee & St. Paul Railway and 9 
miles above St. Maries and mouth of river, Benewah County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. July 9,1911, to October 31,1912, and July 15 to September 30,
; 1920.
GAGE. Vertical staff installed July 15, 1920, on left bank; read by Mrs. G. W. Jar- 

min. July 9, 1911, to October 31, 1912, vertical staff on right bank about half a 
mile downstream.

DISCHARGE MEASUREMENTS. Made by wading or from suspension footbridge 1,600

CHANNEL AND CONTROL. Bed composed of gravel and small boulders. Channel 
straight for 500 feet below gage. Left bank high; not subject to overflow at gage. 
Right bank subject to overflow at high stages. Riffle control 300 feet below 
gage; shifting at high stages. Stage of zero flow according to measurements made 
August 6 and September 22, 1920, gage height 58.1 feet.

EXTREMES.OF DISCHARGE.-1-Maximum stage recorded during period July 15 to Sep­ 
tember SO, 59.80 feet at 2.30 p. m. September 13 (discharge, 275 second-feet); 
minimum stage recorded, 59.09 feeiat 11.30 a. m. August 25 (discharge, 54 second- 
feet).

1911-1912, 1920: Maximum stage recorded, 7.0 feet (old gage) on April 11, 
1912 (discharge, 4,670 second-feet); minimum stage recorded August 25,1920.



162 -A.

ICE. Stage-discharge relation seriously affected by ice.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined below 

150 second-feet. Gage read once daily to hundredths. Daily discharge ascer­ 
tained by applying daily gage height to rating table. Records good for stages 
below 150 second-feet.

COOPERATION. Gage-height record and some discharge measurements furnished by 
Washington Water Power Co.

Discharge measurements of St. Maries River at Lotus, Idaho, during the year ending Sept.
SO,

Date.

July 16
Aug. 6 

27

Made by 

McCombs and Logaa.. .

Gage

Feet. 
66.45
59.19 
W.10

Dis­ 
charge.

Sec.-ft. 
126
67.5 
62.1

Date.

Aug. 27
Sept. 22 

22

Made by-

Calkins and Logaa.....

Gage 
height

Feet. 
59.10
59.22 
59.23

Dis­ 
charge.

Sec.-ft. 
54.3
74,8 
77.8

Daily discharge, in second-feett of St. Marw River at Lotus, Idaho, for the year ending
Sept. SO,'1920. ' . !'

, Day,

I.........
2.........
3.........
4.........
5.........

e.. .......
7.........
8.........
9.........

10.........

July. Aug.

81
74
70
67
67

67
TO
72
70
68

Sept.

88
70
68
67
62

62
61
EQ

58
60

Day.

u......,,.
12.........
IS.........
14.........
15.........

16.........
17-......:.
10

19.........
S».........

July.

129

123
111
IftQ

109
100

Aug.

68
67
66
66
62

AA
CO

EO

56
56

Sept.

TO
141
275
198
+ EO

126
106
70

74
. 74

Day.

21.. 4......
22.........
23.........
24
25.........

26.........
27.........
9ft
OQ
on

au,.,  ..

July.

95-
on
90
SIR
ss

84
81
79
7Q

81.
84

Aug.

,, gg
fc6
56
55
54

55
55
58
79

111
100

Sept.

74
74
88

108
126

236
281
18»
135
104

Monthly discharge of St. Maries River at Lotus, Idaho, for the year ending Sept. SO, 192&.

Month.

July 15-31................................................
August...................................................
September ...,.........................,.'................

Discharge in second-feet.

Maximum.

129 
111 
275

Minimum.

79 
54 

. 58

Mean.

95.3 
66.4 

111

Run-off in 
acre-feet.

3,210 
4,080 
6600

HAYDEN LAKE AT HAYDEN LAKE, IDAHO,

LOCATION. In sec. 18, T. 51 N., R. 3 W. Boise meridian, at Avondale and Hayden 
Lake pumping plants, a quarter of a mile north of Hayden Lake depot of Spokane 
& Eastern Railway & Power Co., Kootenai County.

DBAINAGE ABE A. Not measured.
RECORDS AVAILABLE. May 19 to September 30, 1920.
GAGE. Vertical staff in two sections fastened to rock and to rock-crib foundation of 

boat house about 300 feet north, of substation of Spokane Eastern Railway & 
Power Co; also vertical staff in sump of Hayden Lake pumping plant about 200 
feet north of the substation for use during ice season. Gages read to hundredths 
once daily by Sigurd Berven.

EXTBEMES OF STAGE . Maximum stage recorded, 4.42 feet May 24 and 25; minimum 
stage recorded, 1.08 feet Sept. 2&-80.
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ICE. No ice during period of record.
DIVERSION. Water pumped from lake for irrigation and domestic purposes.
REGULATION, None.

Daily gage height, in feet, ofHayden Lake at Hoyden Lake, Idaho, for the year ending Sept.
30, 1920.

Day.

I............
2............
3............. 
4.............
5............

^. ...........
T.... ........
.............
9............

10............

11............
It............
n... .........
14............
15: :

May.

.......

.......

v

June.

4.40
4.38
4.37 
4.35
4.35 

4.33
4.33
4.33
433
4.33

4.33
4.33
4.33
4.33
i 11

July.

3.86
3 on

3.77 
3.75
3.71 

3.67'
3.63
8.57
3.53
3 AJ

3.45
3.43
o JO

3.39
3.37

Aug.

2.66
o AI

2.57 
2.53
2.49 

2.45
2.41
2.35
2.35
2

0-1

2.27
2.23
*> id
2.15
2 in

Sept.

1 itfi

1 4.9

1.40 
1.36
1.34 

1.30
1.28
1.26
1.24
1.22

1.22
1.20
1.20
1.18
1 1C

Day.

16............
17............
18............ 
10
20............ 

21............
22............
23............
24............
t)K

26............
27.. ........ ..'
28............
29............
30............
31............

May.

"438'

4.38 

4.39
 439
4.40
4.42

440
4.40-
4.40
440
4 40
440 '

June.

4.31
4.39
4.26
424
4.22 

418
4.16
412
4.08
406

4.04

3.98
3.94
3 on *

July. ,

3.37
3.35
3.32 
3.30
8.% 

3.20
3.14
3.06
2.98
9 O4.

2.90
2.86
2.82
2.78
9 74.

2.70

Aug...

2.06
2.00
1.96 
1,92
1.88- 

1.86
1.82
1.78
1.74
1.70

1.66
1.62
1.58
1.54

 1.62
1,50

Sept.

1.14
1.14
1.12 
1.12
1.12 

1.12
l.,M>
1.10
1.10
1.10

voa
1.08-
1.08-
1.08
LOS-

SPOKANE VALLEY LAND & WATER CO.'S CANAL AT POST FALLS, IDAHO.

LOCATION. In NE. £ sec. 4, T. 501ST., R. 5 W. Boise meridian, on right bank of Spo­ 
kane River 1,200 feet below canal headgates and half a wile west of Post .Falls,. 
Kootenai County,

RECORDS AVAILABLE. May 20, 1911, to September 3Q, 1917.; September 6, 1919, ,to 
September 30,1920. .'.'"" 

GAGE. -Vertical staff on left side of flume; read by Bmil Jehnson. Prior to April 
21, X915, a vertical staff at end of flume, about 1,200 feetbelow present gage.

DISCHARGE MEASUREMENTS. Made from crossties on top of flume or from footbridge 
across flume one-fourth mile below gage. ,

CHANNEL AND CONTROL. Flume and canal section below gage; shifts continually,, 
owing to effect of gravel bar at end of flume and plant jgrowth, and possibly to 
regulation of headgates of 4iversion ditches below gage.

EXTREMES OF DISCHARGE, Maximum stage recorded during period September ^ 
1919, to September 30, 1920, 3.20 feet July 17-22 (discharge, 143 second-feet) -r 
no water in canal December 7 to February 29, and September 19-30, 1920.

1911-1917 and 1919-1920: Maximum stage recorded, 3.20 feet June 1&-22, 1911 
(discharge, 170 second-feet). No water in canal during ̂ periods in 1911, 1912r 
1916, 1917, 1919, and 1920.

ICE. Stage-discharge relation not affected by ice,
ACCURACY. Stage-discharge relation changed continually throughout the period. 

Rating curve defined by measurements made April 22 and 23,1920, well defined 
between 10 and 160 second-feet, is used as standard curve. Gage read once daily 
to hundredths, which is considered adequate for determination of mean daily gage 
height, since two submerged orifices and wasteway above canal headgate are in­ 
strumental in causing gage height of canal to remain constant even though the 
stage of the river is subject to considerable daily fluctuation. Daily discharge 
ascertained by shifting-control method. Records good,

COOPERATION. Gage-height record furnished by Spokane Valley Land & Water Co. 
and some discharge measurements furnished by Washington Water Power Co.

Canal diverts water from right bank of Spokane River in the SE. ^ sec. 3, T. 50 N., 
R. 5 W. Boise meridian. Water is used for irrigation.



3
3
3
4

O
O
O
O
O
O
 
O
O
O
O
O
 
O
O
O
O
O
 
O
O
O
O
O
 
O
O
O
O
C

O
O
O
O
O
O
 
O
O
O
O
O
 
O
O
O
O
O
 
O
O
O
O
O
 
O
O
O
O
O
 
O
O
O
O
O

o
o
o
o
 
o
o
o
o
o
 
o
o
o
o
o
 
o
o
o
o
o
 
o
o
o
o
o
 
o
o
o
o
o

S
S

S
_

8
g

S
_

g
_

 _
 _

_ 

23
23

23
2S

2S
 

3
3
8
3
3

6
 5S

 S3
 S3

 S3

U
iO

tU
iU

tO
t

23
23

23
23

23

SB
 

U
s

**
* 
M

 H
^

 (
 »

 I
 '
 

I"
"*

 H
-1 

( 
* 

H
^

 »
 

 s
is

si
 i

s
ii
i

o
o

o
o

o
 

o
o

o
o

o
JS

S
2

2
 

S
S

S
5

B 
^
 ̂

 t 
 *

a 
GO

3.
13 II fs I

S1
^

e*
S

E
so

 
13

 S
«!

'<
 

"

W
«K

JO
 >

- 
W

 W
 O

5 
(O

 t
O

 (
O

 t
O

i-i
t-

'O
TO

»a
.t-

'8
. 

«o
 «o

 >-
> w

 Is
 to

  

by 2.
0

a  *J If
 
i

  
s*

o
 o

 
^

s,
 
i

C
b 

S?



UPPER COLUMBIA RIVER BASIN. 165

Monthly discharge of Spokane Valky Land & Water Co.'s canal at Post Falls, Idaho, for 
the period Sept. 6, 1919, to Sept. 30, 19W.

Month.

1919. 
-September 6-30 ..........................................

1919-20. 
October..................................................

December................................................
-January..................................................

March....................................................
April.... .................................................
May.....................................................
-June.....................................................
July.....................................................
August...................................................

: September... ............................................

Discharge in second-feet.

Maximum.

94

75 
44 
35 
0 
0 

54 
90 

108 
129 
143 
136 
108

143

Minimum.

69

44 
35 

0 
0 
0 

33 
57 
87 

101 
122 
115 

0

0

Mean.

75.9

53.0 
38.5 
6.58 
0 
0 

46.9 
69.9 
96.5 

122 
134 
128 
60.1

63.2

Rira-ofiin 
acre-feet.

3,760

3.260 
2,290 

405 
0 
0 

2,880 
4.160 
5,930 
7)260 
8,240 
?'87d 
3^580

45,900

NESPELEM RIVER BASIN. 

KESPELEM RIVER'AT NfiSPELEM, WASH.

LOCATION. In SE. J sec. 24, T. 31N., E. 30 E., half a mile above Nespelem, Okanogan 
County, 5 miles above Little Neapelem River, and 6 miles above mouth.

DRAINAGE AREA. 122 square miles (measured on map of Colville Indian Reservar 
tion, edition of 1911).

RECORPS AVAILABLE. May 1, 1911, to September 30, 1920.
GAGE. Vertical staff on left bank at gaging bridge, installed October 19, 1916', read 

by J. L. Davis, Charles Kronk, and E. Lynch. Prior to July 30, 1913, vertical 
staff about 1,000 feet upstream at different datum; July 30,1913, to November 4, 
1915, vertical staff at site of present gage but at datum 0.38 foot lower; November 
5,1915, to October 18,1916, and October 5 to December 14, 1917, inclined staff at 
site of present gage but at datum 0.47 foot lower.

DISCHARGE MEASUREMENTS. Made from gaging bridge or by wading.
-CHANNEL AND CONTROL. Bed composed of gravel and boulders. Concrete control

built in October, 1916. Moss grows on concrete control during summer. Right
bank flat; subject to overflow at gage height 4.0 feet; left bank high; not subject
to overflow. Stage of zero flow, gage height 0.4 foot. 

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September
30, 1919, 4.9 feet April 5, determined by leveling to high-water mark (discharge, 

. 483 second-feet); minimum stage recorded, 0.78 foot October 1-3, 5-7, and 10-15
(discharge, 8.0 second-feet). 

Maximum stage recorded during year ending September 30, 1920, 1.10 feet
May 10 and 11 (discharge, 31 second-feet); minimum stage recorded, 0.75 foot
August 8 and 15 (discharge, 6.7 second-feet). 

1911-1920: Maximum stage recorded, April 5, 1919; minimum discharge, 6.7
second-feet January 16-27 and March 1 and 2, 1917, August 8 and 15, 1920. 

IIcE. Stage-discharge relation seldom affected by ice. 
IDivEKfiioN. Above all diversions. 
'REGULATION. None.
-ACCURACY. Stage-discharge relation slightly affected by growth of moss on concrete 

control. Rating curve well defined. Gage read once daily to hwndredths. 
Daily discharge ascertained by applying daily gage height to rating table or by 
shifting-control method. Hecords excellent for stages above 30 second-feet; good 
for lower stages.
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Discharge measurements of Nespelem River at Nespelem, Wash., during the years ending- 
Sept. SO, 1919 and 1920.

Date.

1918. 
Oct. 14

15

1910.
Apr. 16

17

Made by 

D.J.F. Calkins.. ......
.....do.................

R. B.Kilgore. .........

Gage 
height.

Feet. 
0.78

7a

3.00
3.05

Dis­ 
charge.

See.Jt.
7.7
7 9

255
260

Date.

1919.

1920.
Apr. 2

2

30

Made by 

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet. 
0.84

.85

.85

.77

.78

Dis­ 
charge.

Sec.-ft. 
8.9*

12. £
13.0
7.8
7.9

Daily discharge, in second-feet, of Nespelem River at Nespelem, Wash., for the years 
ending Sept. SO, 1919 and 1920.

Day.

' 1918-19. 
1...... ........
2..............
3..............
4..............
5..............

8..............
7w. ............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

1*.. ............
1?...... ........
IS.,.,..,.......
19..............
28

21..............
22..............
23..............
24 .. . ...
25..............

26..............
27..............
28..............
29..............
30..............
31.........*....

Oct.

8.0
8.0
8.0
8.2
8.0

8.0
8 A

8.2
8.2
8.0

8.0
8.0
a n
8.0
8.0

9.0
9.«
8.5
8.2
8.2

.8.2
8,2
8.2
8.2
8.2

8.2
8.5
9.0
8.5
8.5
8.5

Nov.

8.5
8.2
9.6

11.2
10.6

9.0
» n

9.0
8.5

10.1

10.1
10.1
9.6

}»
11.7
11.7
11.2
10.6
10.6

10.1
10.1
10.1
10.1
10.1

10.1
10.1
10.1
10.1
10.1

Dec.

10.1
10.1
10.1
10.1
10.6

10.6
1 A A

10.6
10.8
10.6

10.6
10.6
10.6
13.8
11.7

11.7
11.7
11.2
11.2
11.7

11.7
U.7
11.7
11.7
11.7

11.2
U o

U 9

11.2
11 2
10.9

Jan.

10.6
10.1
9 K

9.6
9.6

9.6
9 0
9.0
9 n

O n

O n

9.6
A JK

9.6
^.6

9
C '

Q ft

45
42
17.4

12.7
64
64
23
22

27
oo

38
37
86
35

Feb.

*>1

OQ

28
29
90

<S1
<S1

31
87
55

44
40
44
41
41

107
SK

58
JH
46

44 :
44
41
35
36

39
41
40

Mar.

4Q
3d

37
39
vt

VI
VJ
37
37
37

44
40
41
58
45

45
on

no

91
75

71
91

101
124
136

152
174
174
185
207
241

Apr.

<?ni
313
313
349
483

QO7
V73t

337
313
410

301
289
9J*Q
077

253

253
Ofitt
q-io

325
QOJC

Q1Q

£fll
289
977

277

289
Aon

289
9flQ

289

May.

277
265
253
229
91 C

196
1 0ff

185
174
174

185
185

163
152

152
ICA

152
136
1QA

19A

134
124
in*

124

124

124
119
119
107

June.

101
95
88
81
77

7R
80
an
70
flO

58
55
54
53
50

48
45
44
42
41

39
3S
35
34
Q1

30
9O

28
27
27

July.

26
25
24
21
21
01

91
91

17.4
17.4

17.4
17.4
17.4
17.4
17.4

17.4
17.4
17.4
17.4
17.4

17.4
13.8
14 «
19 j^
U o

11.2
17.4
17.4
JO Q

1-O 5»

13.3

Aug.

13.3
13.3
13.3
15.2
15.2
l-O O

12 ft

11 fi

13.8
13,| .

IQ a
199

12.?
12.7
12.2

11.7
U o

10.6
10.1
9.6
A ft

0.6
9.6
9 A '

9.6

9.6
9.6
9.6
9.0
9.0
9.0

Sept,

9.0
9 0
9.0
9.0-

10.1

10.6
11.2
11.2
11.2
10.6

10.6
13.3
W a

13.3
12.7

12.2
11.7
10.8
10.8
10.1

10.1
10.1
10.6
10.1
10.1

10.1
10. L
10.1
10.1
10. E
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Daily discharge, in second-feet, of Nespelem River at Nespelem, Wash., for the years 
ending Sept. SO, 1919 and 1920 Continued.

Day.

1919-20. 
1..............
2..............
3..............
4..............
5..............

6...... ...... ..
7..... .........
8.........1....
9..............

10..............

11..............
12..............
13..............
14..............
IS. .............

16... .......... .
17..............
IB

U i

20. . .

21..............
22..............
23........:.....
24.. .......... ..
25..............

28..............
27..............
28..............
29
30.............. 
81. ............

Oct.

11.2
11.2
10.1
10.1
10.1

10.1
10.1
10.1
10.1
10.1

10.1
10.1
10.1
10.1
10.1

10.1
10.1
10.1
10.1
1ft 1

10.1
10.1
10.6
10.6
10.6

10.6
10.6
10.6
10.6
10.6 
10.6

Nov.

11.7
11.7
11.7
11.7
11.7

11.2
11.2
11.2
11.2
» 0

10.6
10.6
10.6
11.2
11.2

12.2
11.7
12.2
12.7
12.2

12.2
12.2
12.2
12.2
11.7

11.2
11.2
10.6
10.6
10.6

Dec.

10.6
10.6
9.6
9.6
g n

9 n
O n
9.0
9.0
9 n

9.0
9.0
9.0
9.0
9.0

9.0
8.5
9.0
9 A

O ft

15.2
21
11.7
11.7
19 9

12.2
12.7
12.7
19 9

12.2 
12.2

Jan.

10.6
10.6
10.6
10.6
10.1

10.1
9.6
9.6
9.6
9.6

9.6
9.6
9.6
9.6
9.8

9 ft

9.6
9.6
a it
9.6

9.6
9.0
9.0
Q n
9 <t

9.6
9.6
9.6
9.6
9.6 
9.6

Feb.

9.6
9.6
9.6
9.6
9.6

10.1
10.1
10.6
10.1
10.6

10.1
10.1
10.1
10.1
10.1

10.6
10.1
10.6
10.1
10.6

10.1
10.6
10.1
10.6
10.1

10.6
10.6
10.6
10.6

Mar.

10.6
10.6
10.6
10.6
10.6

10,6
10.6
10.6
11.2
11.2

11.2
11.2
11.2
11.2
11.2

11.2
11.7
19 9

12.2
12.2

12.7
12.7
12.7
12.7
1Q 9

12.2
12.2
11.7
11.7
U.7 
11.7

Apr.

11.7
12.2
11.7
11.7
11.7

11.7
12.2
12.2
12.7
12.7

12.7
12.7
15.2

.16.7
18.1

18 8
IfL 8

16.7
16.7
is a

18.8
16.7
IK *7

16.7
16.7

16.7
16.7
16.7
17.4
18.8

May.

18.8
19.9
19.6
20
21

22
21
22
23
31

31
23
23
23
23

23
22
22
21
20

20
20
19.6
19.6
to R

18.8
18.8

17.4
18.1 
18.8

June.

to I
18.1
17.4
16.0
14.5

14.5
15.2iai
18.8
22

20
18.8
19 1

17.4iai
18.8
16.7
16.0
15.2
13.8

13.8
12.7
12.7
12.7
12.7

12.7
12.7
12.7
12.2
11.7

July.

11.2
10:6
10.6
10.1
9.6

9.6
9.6
9.0
9.0
o n

8.5
10.1
9.0

10.1
10.1

9.6
9.0
B 1

8.5
8.1

8.1
01

8.1
8.1
7.8

8.1
8.1
8,1
8.1
8.1 
7.8

Aug.

7.1
7.4
7.1
7.1
7.1

7.1
7,1
6.7
7.1
7.1

7.1
7.1
7.1
7.1
6.7

7.1
7.1
7,1
7.1
7.1

7.1
7.1
7.1
7.1
7.4

7.4
7.4
7 ft
8.5
8.1 
7.8

Sept.

7.8
7.8
7.4
7.4
7.4

7.1
7.1
7.1

. 7.1
7.4

7.8
7.4
7 o
7.4
7.4

7.4
7.4
7.4
7.4
7 8

8.1
8.5
8.5
9.0
ft 5

8.1
7.8
7.4
8.5
8.1

NOTE. Gage not read Nov. 14 and 15,1918; discharge estimated by comparison with records of flow of 
Stranger Creek. Discharge, Dec. 31,1918, interpolated. Daily discharge Apr. 2 to Sept. 28, 1920, ascer­ 
tained by shifting-control method.

Monthly discharge of Nespelem River at Nespelem, Wash., for the years ending 
Sept. SO, 1919 and 1920.

Month.

1918-19. 
October..... _ ........ _ ............ _ ...............

January... .....
February....................................... _ . _ ..
March....................................................
April.....................................................
May......................................................

July......................................................

September...............................................
The year...........................................

1919-20.

Janiiary. .

April ... . . it - . . ... ...
May......................................................

July......................................................

September ...............................................

Discharge in second-feet.

Maximum.

9.6

13.8 
64 

107 
241 
483 
277 
101 
26 
15.2 
13.3

483

11.2 
12.7 
21 
10.6 
10.6 
12.7 
18.8 

. 31 
22 
11.2 
8.5 
9.0
31

Minimum.

8.0 
8.2 

10.1 
9.0 

28 
37 

253 
107 
27 
11.2 
9.0 
9.0
8.0

10.1 
10.6 
8.5 
9.0 
9.6 

10.6 
U.7 
17.4 
11.7 
7.8 
6.7 
7.1
6.7

Mean.

8,27 
10.3 
11.1 

' 20.9 
44.2 
84,7 

309 
164 
53.9 
17.6 
11.6 
10.7
61.9

10.3 
11.5 
10.7 

. 9.70 
10.2 
U.5 
15.3 
21.2 
15.7 
9.00 
7.24 
7.71

11.7

Run-off 
in 

acre-feet.

508 
613 
682 

1,290 
2,450 
5,210 

18.400 
10,100 
3,210 
1,080 

713 
637

44.800

633 
684 
658 
£96 
587 
707 
910 

1,300 
934 
553 
445 
459

8,470
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OKANOGAN RIVER BASIN. 

OKANOGAN RIVER AT OKANOGAN, WASH.

LOCATION. In sec. 16, T. 33 N., E. 26 E., at Okanogan, Okanogan County, a quarter 
of a mile above Salmon Creek.

DRAINAGE AREA. 7,740 square miles (measured on topographic maps and maps of 
Okanogan National Forest, Colville Indian Reservation, and Canadian railway 
belt).

RECORDS AVAILABLE. May 10,1911, to September 30,1920.
GAGE. Inclined and vertical staff gage on right bank 300 feet above highway bridge 

at Okanogan, installed March 3,1917, and used for daily readings to June 10,1920. 
Chain gage installed on highway bridge June 11, 1920. Gages read by C. R. 
Altman, W. A. Steiner, G. E. Mitchell, and G. M. Littlejohn. Prior to October 
21,1915, and from April 28 to August 27,1916, vertical staff attached to steamboat 
dock at site of present highway bridge; October 21, 1915, to April 27, 1916, and 
August 28, 1916, to March 2, 1917, inclined staff 300 feet above steamboat dock. 
All gages at same datum.

DISCHARGE MEASUREMENTS. Made from boat at gage, or from highway bridge at 
Omak, 4 miles upstream.

CHANNEL AND CONTROL. Bed composed of boulders and cobblestones; likely to shift 
at extremely high water. Banks'fairly high. One channel at all stages. Stage 
of zero flow estimated on October 4, 1918, at gage height  2.4 feet.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30, 1919,12.0 feet May 29 and 31 (discharge, 18,000 second-feet); stage may have 
been higher May 30 when gage was not read; minimum stage recorded 1,7 fee* 
January 6 and 7 (discharge, 610 second-feet).

Maximum stage recorded during year ending September 30,1920, 7.9 feet June 
17-19 (discharge, 10,800 second-feet); minimum discharge, 615 second-feet, 
December 10-12.

1911-1920: Maximum stage   recorded, 12.21 feet June 20, 1916 (discharge, 
22,200 second-feet); minimum stage recorded, 1.50 feet December 28, 1917 (die- 
charge, 520 second-feet).

ICE. Stage-discharge relation affected by ice except during mild winters; flow 
estimated from gage-height record, discharge measurements, observer's notes, 
and weather records.

DIVERSIONS. Numerous small ditches divert water for irrigation above the station.
REGULATION. None.
ACCURACY. Stage-discharge relation gradually changed during April and May, 1919, 

and also October 15-31,1919, because of construction of bridge at control; affected 
by ice December 9 and 11, 1919. Rating curves well defined. Gage read once 
daily to hundredths, except as indicated in footnote to tables of daily discharge. 
Daily discharge ascertained by applying daily gage height to rating table; shifting- 
control method used April 1 to May 31, and October 15-31, 1919. Records good 
except for periods when gage was not read, for which they are poor.

COOPERATION. Gage-height record furnished by United States Forest Service.

Discharge measurements of Okanogan River at Okanogan, Wash., during the years ending
Sept. SO, 1919 and 1920.

Date.

1918. 
Oct. 4

1919. 
Jan. 11 

13 
June 9

10 
Aug. 17

Made by 

D.J.F. Calkins. .

.....do............

.....do............ 

.....do............ 
G. L. Parker. ....

Gage height.

Staff.

Feet. 
2.08

1.92
2.02 
9.32 
9.12 
3.45

Chain.

Feet.

.......

Dis­ 
charge.

8ec.-ft. 
778

710 
767 

11,600 
11,000 
1,740

Date.

1919. 
Sept. 26 
Dec. 15 

18 
1920. 

June 10 
28 

Aug. 31 
Sept. 27

Made by  

L. D. Carson. .... 
.....do............ 
.....do............

John McCombs. . . 
R. B. Kilgore..... 
John McCombs...

Gage height.

Staff.

Feet. 
2.60 
2.07 
2.14

7.89 
7.34 
2.65 
2.75

Chain.

Feet.
"Tie"

1.90

6.92 
6.42 
2.36 
2.44

Dis 
charge.

See.-ft. 
962 
68g 
814

8.250 
7,730 
1,020 
1,080
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Daily discharge, in second-feet, of Okanogan River at Okanogan, Wash., for the years- 
ending Sept. SO, 1919 and 1920.

Day

1918-19. 
1............
2............
3.. ..........
4. ..... ......
5... ...... ...

6............
7............
c

10............
11............
19
13... ........ .
14............
15... .........

16............
17............
W..... .......

20............

O1

22............
23............
24
25............

26............
27............
28............
29............
30............
31............

1919-20. 
1. ...........
2............
3............
4............
5............
6............
7............
8............
9............

10............
11............
12............
13............
14............
15............
16............
17............
18............
19............
20............
21............
22............
23............
24............
25............
26............
27............
28............
29............
30............
31............

Oct.

770
770
830
830
830

860
890

890
890

890
860
830

1,180
1,340

1,260
1,100
1,090
1,070
1,060

1,040
1 IW\

1,030
1,030

960

1,250

826
891
RQ1

891
891
891
828
826
826
826
826
826
826
826
801

OQf

RQ1

891
858
826
826
Qoa

826
QOR

RQ1
RQ1

826
826

Nov.

,180

890

770
770
770

830

Rifl
840
840
am
840
840
Sdft
840
840
840
Rifl

840
. 7Qft

70ft
741

768
790
895

1,750
1,650
1,550

i ififi
n Knr\

O QQA

1,760
i iin
1^070
1,100

Dec.

860
890
890
890
890

890
890
995

1,100
1,100

1,030
960
960
960
QfiO

Oftn
1,100
1,030
I oa/i

Qfin

QAn
865

770
770

770
660
£AA

660
660
710

1,140
1 I4n

QQC

Ton
700
700

655
635
Ate

615
615
655
655
7/1 e

  745
790
7Qft
840
840
925

1,010
1,070
1,210
1,210
1,210
1,210
1,210
1,210
1,210
1.290

Jan.

685
660
710
660
635

610
610
660
660
660

710
770
770
830
830

830
830

1,520
1,430
1 S4ft

1,100
1,100
1,340
1,920
1,100

1,030
960

1 rein
1,030

Ofin
1,030

1,180
1,070

OQE

CMO

79ft

840
840
Rift
895
RQE;

868
810
868
OQe

OQe

one

895
O99

950
QKA

1,010
840
74H

7fm
700
700
745
7W1

1,018
895

Feb.

830
800
770
770
890

770
890
890
960

1,030"

960
925
890
830
830

930
1,030

890
890
830
fnn

850
870
son
770

770
710
710

1,020
1,140
1,210
1,210
1,210
1,210
1,210
1 ocn
1 <xm
1,210
1 I4n
1070
1 140
1 I4n
1,140
1 14A

1 140
1,140
1 l4n

OKft

QKA

1,010
1,070
1,070
1,010

895
895
Rdl
QAQ

Mar.

710
770
830
890
830

770
770
770
770

830
770
770
830
fnn

830
1,720
1,340
1,100

1,030
1,030

995
960
890

890
890
OQrt

890
925
Qfifl

840
7Qfl
7on
70ft
7an
7Qft
7Qft
7QA
7an
790
790
7Qn
7Qn
7dn
7Qn
7Qft
7Qfl
TOO

741
7AQ

700
7Qfl
790
7COT

7£OT
TOO
TQfl
700
746
70ft

Apr.

986
1,010
1,040
1,060
1,090

1,240
1,250
1,270
1,280
1,300

1,310
1,400
1,420
1,450
1,470

i don
1,510
1,640
1,560
1,800

2,050
2,160

4,760

7 O/SA

7Qft
TQn
*Trtn

70ft
70ft

745
745
745
745
745
745
745
745

7O9

Kin
840
840
840
70ft

7on

Q*ft

895
JU9

70ft
ftlA
CO*

1 1 *n

1,850

May.

7,730
8,520
8,310
7,820
7,330

6,780
6,240
6,410
6,580
7,300

7,390
7,480
7,100
6,730
6,360

7,080
8,640
8,220
8,220
8,620

10,300
11,500
13,200
14 4(V>
13,700

14,900
15,600
16,800
18,000
18,000
1C ftftA

1,950
I QftA

1,650
1,650
1,650
1 7VI
1 QVY

2,500
3 QQA

5,270
5,590
5,590
5,590
5,590
6,450
6,720
6,990
7,950
7 otin
6,990
6,630
6,270
5,930
5 K/V\

5,270
4,950
4,650
4,650

4,500
4,350

June.

14,900
13,200
12,700
12,200
12,200

12,700
13,200
12,200
11,500
11,000

10,800
9,870
9,420
9,200

10,100

10,300
10,100
10,300
10,600
11,500

13,200
13,700
13,900
13,400
12,500

11,800
11,500
11,800
10,800
9,870

4,200
4,050
4,500
4,950
6,450
7,300
8,150
7 QVl

8,770

S oon
8,290
8,290
o oon
Q Tftfk

10,200
10,800
10,800
10 son
10,400
9 QQrt

9 74ft

10,800
10,500

O fWYI

7,620
7 l*Wi

7,610
8,760

July.

8,980
8,350
8,150
7,950
7,950

8,150
7,950
7,180
6,630
8,150

6,270
6,100
5,840
5,590
5,270

4,950
4,950
4,800
4,500
4,140

3,770
3,630
3,500
3,370
3,240

2,990
2,870
2,750
2,630
2,410
2,410

9,490
9,990
9 QQn
9,270
8,550
7 con

7,170
6,750
6,340
6,210
6,070
K Ojn

5,750
6,140
5,750
5,470
5,190
5,010
4,830
4,650
4,830
4,650
4 4.QA

4,140
3 Qftf\

3 ft/in

3,510
*> Qfin

3,210
3,060
2,920

Aug.

2,410
2,300
? 300
2,300
2,300

2,410
2,410
2,300
2,190
2,140

2,090
1,990
1,890
1,790
1,790

1,790
1,740
1,690
1,590
1,500

1,410
1,330
1,330
1,290
1,250

1,250
1,170
1,170
1,100
1,100
1,100

2,780
2 fvlft
9 Wl

2,370
2,370
2,240
2,240

t 1Of|

000
2,000
2,000
1,880
1,760
1,760
1,680
1,600
1,510
1,430
1 IVl

1 ^IQA

1,330
t 9Sf\
1 240
1,160
1,160
1 /VBA

1,080
1,010
1,010
1,010
1,080

Sept.

1,100*
1,100,
1,100
1,100<
1,100

1,030=
1,030-
1 030
1,030-
1,030

1,030-
!,!<»
1 100ijsw-
1,410

KM 
1,330-
1,250
1,170-
1,100
1,H»-

1,060
1,030-
1,030-
1,030

QfifV*

9tin
OfiA-

926
HOI

826

1,080»
1,080:
1,010

O4A

920
Qflrt
OQ/Y-
820-
820-
820^

766
765,
765
IRK.

940
1,010

QKV

1,010
945
BOA.

oon
oin
940
940

1,010'
1 /vjn

1,080-
1,160
1,160
1,160-

NOTE. Gage not read Oct. 6,12,18-21, Oct. 26 to Nov. 24, Nov. 27, 28, Dec. 1, 8,15, 22, 24. 25,29,1918; 
Jan. 1, 5,19,2£ Feb. 2, tf, 12,16,22, fa, Mar. 2,9,16,23,30, Apr. 1-4, 7-10,13-18, 20, 23-29, May 4, 6, 8,11, 30,. 
and July 13, 1919; gage read practically every day except Sundays and holidays thereafter. Discharge- 
Oct. 26 to Nov. 24,1918, estimated by comparison with record of flow of Similkameen River near OrovUle; 
discharge for remaining breaks in record interpolated. Discharge Dec. 9 and 11,1919, interpolated because^ 
of ice effect. Braced figures show mean discharge for periods included.
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Monthly discharge of Okanogan River at Okanogan, Wash,, for the years ending Sept. SO,
1919 and 1920.

Month.

191S-19.

March....................................................
April.....................................................
MtlTT

.My. ...................................................

f|M-iA frftrtt* >

1919-20.

March................. ...................................
Atwiisfc::::::::::::::::::::::::::::::::::::::::::::::::::

rf*H& irActr

Discharge in second-feet.

M&XJXEKUIL.

1,100 
1,920 
1,039 
1,720 
7,360 

18,000 
H.900 
8,980 
2,410 
1,410

18,000

891 
2,500 
1,290 
1,180 
1,290 

840 
1,850 
7;950 

10,800 
9,990 
2j7«0 
1,160

10,800

Minimum.

770 
770 
660 
610 
710 
710 
98S 

6,240 
9,200 
2,410 
1,100 

826

610

826 
745 
615 
700 
868 
745 
745 

1,650 
4,050 
2,920 
1,010 

765

615

Mean.

1,020 
1,080 

890 
936 

, 857 
904 

2,380 
10,100 
11,700 
5,340 
1J760 
1,070

3,180

853 
1,160 

903 
868 

1,100 
788 
844 

4,740 
8,290 
5,750 
1,630 

946

2,330

Run-off in 
acre-feet.

62,700 
64,300 
54,700 
57,600 
47,609 
55,600 

142,000 
621,000 
696,000 
328,000 
108,000 
63,700

2,300,000

52,400 
69,000 
55,500 
53,400 
63,300 
48,508 
50,20ft 

291,000 
493,000 
354,000 
103,080 
56,300

1,690, 08ft

SIMILKAMEEN RIVER NEAR OROVILLE, WASH.

^LOCATION. In SE. i sec. 13, T. 40 N., R. 26 E., at Okanogan Valley Power Go's, 
plant, 4 miles above Oroville, Okanogan County, and 5 miles above mouth; 
below all tributaries.

^DRAINAGE AKBA. 3,450 square miles (measured oa topographic and Canadian rail­ 
way belt maps).

RECORDS AVAILABLE. May 14,1911, to September 30,1920.
-GAGE. Vertical staS in seven sections on left bank; three sections 15 feet above 

taikace and four sections nailed to power house; read by A. W. and C. T. Mitchell, 
and Mace Reed, jr.

^DISCHARGE MEASUREMENTS. Made by wading or from highway bridge at Oroville, 
4 miles below gage.

-CHANNEL AND CONTROL. Narrow canyon at gage and control; fairly permanent. 
Banks high, not subject to overflow. Lower falls (25 feet high) 150 feet upstream

off DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 17.7 feet at 8 a. ncu May 29 (discharge, 19,800 eecoad-feet); minimum 
discharge estimated at 262 second-feet January 5 and 6 when stage-discharge 
relation was affected by ice.

Maximum stage recorded during year ending September 3fr, 1920, 11.7 feet at 
4 p. m. June 22 (discharge, 10,200 second-feet); miimimtm discharge uncertain, 
but estimated at 325 second-feet, December 13 and 14, when stage-discharge 
relation was affected by ice.

1911-1920: Maximum stage recorded, 18.3 feet at 7 a. m. June 19, 1916 (dis­ 
charge, 20,600 second-feet); minimum discharge uncertain, but estimated at 230 
.second-feet January 31, 1917, when stage-discharge relation was affected by ice.
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ICE. Stage-discharge relation seriously affected by ice; flow estimated from gage- 
height record, discharge measurements, observer's notes, and weather records.

DIVEBBIONS. Some water is diverted for irrigation from tributaries above the station. 
The principal diversion is made from the river above the gage by the West 
Okanogan Irrigation District, and has increased from about 75, second'-feet to 
about 120 second-feet since irrigation season of 1916.

REGULATION. None.
ACCTJBACY . Stage-discharge relation changed gradually from April 1 to May 12, 

1920, on account of construction work at site of new power plant; also affected 
by ice. Bating curves well defined. Gage read twice daily to hundredths. 
Daily discharge ascertained by applying daily mean gage height to rating table; 
shifting-control' method used April 1 to May 12,1930. Records excellent except 
for periods of ice effect and for period of change in control.

COOPERATION. Gage-height record furnished; by the Okanegan Valley Power Co,

measurement* of Similleameen. River near Orovilk, Wash., during the years 
ending Sept. SO, 1919 and 1920.

Date.

1918. 
Qct. 7

1919.
Jag. 20

21
May 10

Made by 

D.J. F. Calkins........'
.....do........:Jl.......

.....do..................

&.
Ft.
1 M.

1.4*

1.88
1.8ft-
9.32

Dis­ 
charge.

S«C.r#, 
4R9
4iU>

671
668

7 080'

Pate.

1919. 
Aug. 19
Dec. 1?

1920. 
Jan. 16
May 13

Sept. 16

Made; by 

Qt i. Parktr. .'.'..". ....

&uley l«e. ............
ETB. KUgore..........

Gage 
height.

Ft. 
2.10

o2.47

o2.10

9.70

Dis­ 
charge.

See.-ft, 
781
429

646.
. 5,130

7 9411
429

i Stage-discharge relation affected by ice.

discharge, in second-feet,. of SwniZ&MNeen, River near Orovillet Wat:h.,fw the years 
ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1............
2............
3............
4............
$............
.............
7............
8............
9............
1Q............
11............w............
IS............
W... .........
is
18............
17............
H..... .......
19lg..... .......

21............
.............
<jj
SI.  
28............
27............

£............
............ 

30............
31............

Oct.

380 
400 
442 
442 
442
464 
464 
464 
464 
442
442 
442 

1,140 
958 
790
736 
084 
658 
633 
658
736 
684 
658 
633 
608
683 
583 
583 
968 

1,140 
1.020

NoA

901 
845 
845 
845 
**5 
845 
790. 
736 
684 
658
736 
736 
684 
658 
884
684 
65& 
638 
608 
608
608 
583 
55$ 
510 
464
361 
464 
48? 
487 
634

Dec.

583 
558 
583 
583 
558.
583 
845 
790 
790
684
658 
608 
558 
583 
684

670

608 
633
633 
583

370

Jan.

V 320 
361

280

490

583
534 
558 
633 
684 
658
658 
684 
736 
633 
633
608 
583
558 
5S8 
534 
534

Feb.

510 
442 
361 
442 
442
487 
464 
464 
487 
464
510 
487 
487 
464 
464
464
487 
487 
464
487
464 

370

Mar.

i:
490
400 
421 
442. 
442 
442
442 
442 
442 
442 
442
442 
442. 
464 
442 
442.
442 
442 
442 
442 
464
487 
487 
487 
487 
510 
534

Apr.

558 
633 
790 
958 

1,020
1,300 
1,2QQ 
1,200 
1,200 
1,200 
1,260 
1,380 
1,320 
1,380 
1,320
1,320 
1,320 
1,450 
1,710 
1,850
2,060 
2,060 
2,060 
2,130 
2,670
3,330 
4' 140 
5,930 
6,740 
6,989

May.

7,350 
7,740 
7,220 
6,740 
6,150
5,710 
5,600 
6,040 

. 6,740 
7,100
7,100 
6,980 
6,600 
6,040 
6,260
7,740 
8,000 
7,740 
7,740 
9,170

10,400 
11,900 
14,000 
14,000 
14,000
15,000 
16,900 
19)100 
19,100 
16,000 
13400

June.

11,300 
10,600 
10,700 
10,400 
l&iTOO
11,000 
10,700 
9,860 
9,580 
9,300
8,780 
8,666 
7,610 
8,000 
8,780
8,650 
8,520 
8,780 
9,300 

10,800
12,200 
11,800 
11,600 
10,700 
10,100
9,720

10; 100
9,580 
8,520 
7,740

July.

6,980 
6,860 
6,740 
6,860 
6,740
6,740 
6,74ft 
5,490 
5,lfiD. 
5,050
4,740 
4,540 
4,140 
3,870 
3,780
3,780 
3,780 
3^420 
2,990 
2,750
2,590 
2,430 
2,430 
2,270 
2,130
1,920 
1 920 
1,850 
1 640 
1,580 
1.520

Aug.

1,450 
1,450 
1,380 
1,380 
1,450
1,710 
1,580 
1,450 
1,260, 
1,200
1,140 
1,080 
1 020 

958 
958
901 
845 
790 
790 
736
736 
736 
658 
633 
633
583 
558 
558 
510 
534 
510

Sept.

487 
487 
510 
487 
442
442 
487 
443 
487 
487
487 
534 
608 
901 
786
684 
633 
583 
558 
510
510 
487 
437 
464 
442
421 
421 
400 
409 
400

104341 23 WSP 512  12
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Daily discharge, in second-feet, of SirAilkameen River war Oroville, Wash., for the ye&rs 
ending Sept. 30,1919 and 19%0 Continued.

Day.

1919-20. 
1........
2...........
3..........
4:...........
5............
6............
7............
8............
9............

10...........
11...........
12.... ...
13.........
14............
15.............
16............
17............
18...........
18..... .......
20..........
21...........
22... .........
23...........
24............
25............
26............
27............
28............
29..........
30.......... .si....... .; ? . '

Oct.

400
421
442
442
442
442
AJft

421
4nn
400
442
442
442
4*U
510
487
487
464
464
4ft4

442
442
464
558
fSA

487
442
442
442
442
44.9

Nov.

442
442
442
4/U.
442
421
4fii
442
442
421
401
381
361
343
400
487
958

1,780
1,520
1,260
1,080

958
1,200
2,130
2,060
1 V)fl

1 800

Dec.

t»wi

4W

800

1 nan
1,140
1,200

958

Jan.

736
534
4fi4

450

550

7Qft
QCQ

901
>!fi3
510

600

1 140'

Feb.

1,200
1,200
1 200
1 140
1 'nfln

1,020
1 140
l'l40
1 020

OSS

QS8
845
ais
736
736
736
736
ftfti
684
RJU

684
658
633
608
583
608
fiAS
firtft
583

Mar.

534
534
558
558
EEC

KKO

534
534
534
534
534
534
*vK&

534
658
658
633
583
608
583
fins
608
658
658
633
£90

608
COO

£34
334
534

Apr.

532
506
482
480
47S

433
475
451
471
448
446
445
464
506
550
502
522
543
454
494
537
534
510

- 486
484
525
661
967

1,670
1600

May.

1,520
1,380
1 4m
1,370
1,510
1,710
2,170
3 4fin
4 840
5| 230
5,230
5,120
5,330
5,770
5,990
6,470
6,710
7,620
6,710
6,230
5,990
5,550
5,120
4,720
4,420
4 140
4^050
4,050
3,960

-i3,780
3,690

June.

3,600
3,870
4 140
5,' 550
^,970
7,360
7,230
7,490
7,620
7 OTft

7,360
7,360
7,230
7 490
8,860
9,700
9,420
9 7(¥l
9 420
9,140
8,860
9,560
9,700
8,580
7,490
6,970
6,470
6,590
7,360
8,020

July.

S Bfln

9,000
8,020
7 4Qfl

6,970
6,470
5,770
5^440
5 120
4,920
4,920
4,520
5,120
4,720
4; 620
4,140
3,870
3,780
3,600
3,600
3,600
3,440
3,120
2,800
2 640
2,480
2,240
2 160
2,000
1,840
1»7W

Aug.

1,550
1,550
1,410
1,270
1,270
1 1 RA

1,150
1,090
1,030
1,030

am
860
am
810
760
710
665
665
665
620
620
575
530
530
510
510
490
530
530
575
620

Sept.

575
530
JOA

470
450
450
432
378
378
378
378
378
413
710
620
710
710
665
665
620
620
575
620
710
760
860
910
910
910
910

NOTE. Discharge for following periods estimated because of ice from discharge measurements, observer's 
notes and weather records: Dec. 16-18, 23-31,1918, Jan. 1-2, 4-14, Feb. 22-28, Mar. 1-3. Nov. 11,12, 27-30, 
Dec. 1-27,1919, Jan. 4-17 and 23-29,1920. Braced figures show mean discharge for periods included.

Monthly discharge ofSimilkameen River near Oroville, Wash., for the years ending Sept. SO,
1919 and 1920.

Month.

i 1918-19; 
October.....................................;............
November..................... . .......................
December..,............................................;

February... .
March..........;.......................... ...; ..........
April...................... . ... ... ..May..............................::......... ..:.........
June... _ .................... ...... . .......
July   ' "
August..,.......,.......;...... . . ... .....
September...............................................

The year.. ............................... ..........

1919-20. 
October. _ ........... __ .. _ ............ . ..........
November...... _ ................... _ ...... _ .......
December.................................... .........
January................!...... . .... . ..... .
February...... _ ............................ ..........
March.......................... .
April........................................... .........
May.....;................................................
June.....................................................
July......... ............................:.............
August............ _ .....................................
September...............................................

The year.. .........................................

Discharge in second-feet.

Maximum.

1,140 
901 
845 
736 
510 
534 

6,919 
19,100 
12,200 
6,980 
1,710 

901

19,100

558 
2,130

1,140
1,200 

658 
1,670 
7,620 
9,700 
9,000 
1,550 

970;

9,700

Minimum.

380 
361

558 
5,600 
7,610 
1,520 

510 
400

400 
343

583 
534 
433 

1,370 
3,600 
1,760 

490 
< 878

Mean.

636 
658 
563 
500 
444 
444 

2,080 
9820 
0,780 
3980 

973 
514

2,540

453 
817 
649 
602 
838 
578 
589 

4,360 
7,540 
4,480 

839 
608

1,880

Run-off in 
acre-feet.

39,100 
39,200 
34600 
30,700 
24,700 
27,300 

124000 
604,000 
582,000 
245,000 
59800 
30,600

1,840,000

27,900 
48,600 
30,900 
37,000 
48,200 
36,500 
35000 

268,000. 
449,000 
275,000 

51,600se; 200
1,350,000
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SINLAHEKIN CREEK AT BLUE iLAKE, NEAR LOOMIS, WASH. ,    

^CATION. In NE. I NW. i sec. 21, T. 37 N., R. 25 E., 1,000 feet above Wilder ranch
house, three-fourths mile northwest of Blue Lake, and 9J miles southwest of
Loomis, Okanogan County.

DRAINAGE AREA. 42.9 square miles (measured on topographic maps). 
RECORDS AVAILABLE. June 1 to October 31, 1920, when station was discontinued. 
GAGE. Vertical staff in two sections on left bank 150 feet above head of Barnes ditch;

read by W. A. Barnes and R. A. Wilder. 
DISCHARGE MEASUREMENTS. Made by wading. 
CHANNEL AND CONTROL. Bed of stream composed of boulders. Gradient steep.

High-water control formed by large boulders and outcrop of bedrocks; permanent;
low-water control composed of boulders near gage; may change during floods. 

'EXTREMES OF DISCHARGE. Maximum stage recorded during period of record, 2.3
feet at 2.15 p. m. June 8 (discharge, 12 second-feet); minimum stage recorded,
1.50 feet on August 16 (discharge, 0.7 second-foot); may have been lower August
17, when gage was not readi 

ICE. None during period of record.
REGULATION. None. , 
DIVERSION. None. 
ACCURACY. Stage-discharge relation permanent. Rating curve fairly well defined.,

Gage read to hundredths once or twice a week until October 6, after which it was
read daily. Daily discharge ascertained by applying daily ̂ age height to rating
table. Records fair. 

COOPERATION. Station maintained in cooperation with State Reclamation Service.

Discharge measurements of Sinlahekin Creek at Blue Lake, near Loomis, Wash., during- 
the period June 8 to Oct. 6, 1920.

Date.

9
25

July 30

Made by  

.....do..................

Gage 
height.

feet, 
2.28
2.25
2.10
1.74

Dis­ 
charge.

Sec.-ft. 
10.8
10.9
6.1
2.3

Date.

Oct. 6
6

Made by 

.....do..................

.«,
Feet. 

1.66
1.93
1.93

Dis­ 
charge.

Sec.Jt. 
1.6
4.2
3.1

i *'!

Daily discharge, in second-feet, of Sinlahekin Creek at Blue Lake, near Loomis, Wash., for 
the period June 1 to Oct. 31, 1920.

Day.

1. ...........
2............
3............
4............
5............

6............
7............
8............
9............

10............

11............
12............
13............
14............
15............

June.

7.5

11
10
9.2

8.5
8.0
7.5
9.0

10

July.

6.5
6.1
5.7
5.3
4.9

4.9
4.9
4.9
4.5
4.1

3.7
4.6
5.6
6.5
5.4

Aug.

1.7
1.6
1.5
1.4
1.3

1.3
1.2
1.2
1.1
1.0

1.0
.9
.8
.8
.8

Sept.

1.8
1.6
1.4
1.3
1.1

1.1
1.1
1.1
1.1
1 O

1.6
1.8
2.0
2.2
2.4

Oct.

3.2
3.3
3.5
3.7
3.9

4.1
4.3
4.3
3.7
3.5

3.3
6.5
4.9
4.3
4.1

Day.

16............
17............
18............
19............
20 ...........

21............
22............
23............
24............
25............

26............
27............
28............
29............
30............
31............

June.

9.2
as
8.4
7.9
7.5

8.0
8.5
6.9
6.7
6.5

6.5
6.5
8.0

10
10

July.

4.3
4.0
3.7
3.6
3.4

3.3
3.2
3.1
2.9
2.8

2.6
2.5
2.4
2.4
2.3
2.0

Aug.

0.7
.7
.8
.8
.8

> .8
8

.8
1.0
1.2

1.4
1.6
2.5
3.4
4.3
3.0

Sept.

2.2
2.1
2.0
1.8
2.3

2.8
3.2
3.7
3.4
3.1

2.8
2.8
2.8
2.8
3.0

Oct.

3.3
3.2
4.3
4.3
,3.7

3.4
3.7
3.7
3.7
3.7

3.9
4.1
4.1
3.9
3.7
3.7

NOTE. No gage-height record June 1-7,10,12,14-15,17-19,21-22,24,26.28-30, July 2-4,6-7,9-10,12-13, 
15,17,19-21,23-24,26,28-29, 31, August 2-4, 6-7, 9.11-15,17-19,21-22,24-26,28-29,31, September 3-4,6-8, 
10-11,13-14,16-18, 20-22, 24-26, 27-28, 30, and October 1-3. 5, and 31. Discharge June 1-7,14,15,21, 22, 
28-30, and October 31, estimated by comparison with Toats Coulee Creek: Discharge for other days of no 
gage-height record determined by interpolation. Braced figures show mean discharge for periods included.
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Monthly discharge of Sinlahekin Creek at Blue Lake, near Loomis, Wash., for the period
June 1 to Oct. SI, 1920.

Month.
\

July.....................................................
August..................................................

October..................................................

Discharge in second-feet.

Maximum,

6.*5 
4.3 
3.7 
6.5

MiniTnirm.

io
.7 

1.1 
3.2

Mean.

8.17 
4.07 
1.36 
2.12 
3.90

Run-off In 
acre-feet.

486 
250 
83. & 

126 
240

1,190

TOATS COULEE CREEK NEAR LOOMIS, WASH.

LOCATION. In SE. \ sec. 33, T. 39 N., R. 25 E., just below Deer Creek, 800 feet above 
intake of Whitestone Irrigation District flume, and 3 miles northwest of Loomis, 
Okanogan County.

DRAINAGE AREA. 132 square miles (measured on topographic maps).
RECORDS AVAILABLE. May 1 to September 30, 1920.
GAGE. Stevens continuous water-stage recorder on left bank at head of falls, installed 

June 3, 1920; inspected by C. H. Vander Meer and Dolores Douglas. May 11 to 
June 2, 1920, temporary staff gage at same site but at different datum; read by 
W. J. Holmes. All readings prior to installation of water-stage recorder reduced 
to datum of present gage.

DISCHARGE MEASUREMENTS. Made from footbridge just above intake of irrigation 
flume or by wading.

CHANNEL AND CONTROL. Bed composed of large boulders and gravel; one channel 
at all stages. Banks high and wooded. Control head of 20-foot falls several feet 
below gage.

EXTREMES OF DISCHARGE. Maximum stage during period of record, from water- 
stage recorder, 3.05 feet on June 15 (discharge, 1S& second-feet); minimum stage, 
from recorder, 1.09 feet August 24-25 (discharge, 4 second-feet).

ICE. None during period of record.
REGULATION. None.
DIVERSION. None.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined. Except 

as noted in footnote to table of daily discharge, gage read one or more times daily 
until June 2; operation of water-stage recorder fair. Daily discharge to June 2 
ascertained by applying daily gage height to rating table; after June 2, by apply­ 
ing to rating table the daily mean gage height determined from gage-height graph 
by inspection. Records good except for periods for which no gage-height record 
was obtained.

COOPERATION. Station maintained in cooperation with State Reclamation Service 
and Whitestone Irrigation District.

Discharge'measurements of Toats Coulee Creek near Loomis, Wash., during the year ending
Sept. SO, 1920.

Date.

May 11
12

7
24
26

Made by 

.....do.................

.... .do.. ...............
, John McCombs   .....
.....do.................

Gage 
height.

Feet.
2 4Q

2.41
2.51
2.45
2.48
2.42

Dis­ 
charge.

Sec.-ft. 
55.1
57.2
ft iJ

63.4
73.0
60.8

Date.

July 2

O0

aa.
Sept.- 3

3

Made by-

John MeCombs .

.....do...!.............

 *.
Feet.

2.36
1.67
1.63
1 4e
1.35

Dis­ 
charge:

Sec.-ft.

54,8
19 Q

11. 1
6.5
6.$
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Daily discharge, in second-feet, of Toats Coulee Greek near Loomis, Wash., fe^&te year end-
ing Sept. $0, 1920.

Day.

2............

4.......*....
5............

6............
7............

10............

11............
12
ta
14............
15............

May.

46

55tst
126
ton

June.

44
47
51
67
72

70
66
Oft
82
*70

74
70
74
96

July.

64
55
52
48
11

42
on

35
3301

<rt
39
52
62
TO

Aug.

11.0
10.2
9 0

9 1

8 t

8.0
7.4
6 0

6.5
6 n

6.0
5.6
5.4
5.1
5.0

Sept.

8.8
7.2
6.5,
6.1
5- Q '

*\ Q

5 A

5.4
C 0

5 0

5.4
6.0
7 a

10.0
10.7

Day.

16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26.... ........
27............
28........... f
29............
30............
51

May.

134
132
132
128
124

120
114
56
54
53

51
50
48
46
42
42

June.

152
130
116
102
100

104
116
92
72
62

56
56
62
67
67

July.

41
37
36
33

30

20
19

18
16
14.8
13.1
12.1
11.5

.Aug.

4.6
4.6
4.6
4.8
4.8

4.6
4.3
4.2
4.0
4.6

5.9
7.2
8.5

10.0
12.2
10.7

Sept.

,10.7
9.8
«.l
7.2

12

10.7

1-

NOTE. No gage-height record May 1-10,15,19, 24-27, July 20-23, and September 20-26 and 28-30; dis­ 
charge determined by comparison with records of flow of near-by streams and from general information 
except for May 15 and 19, which was interpolated. Braced figures show mean discharge for periods in­ 
cluded.

Monthly discharge of Toats Coulee Creek near Loomis, Wash., for the year ending Sept,
®rt ia®n

Month.

May.. ...... .
June.......... . ....
July.....................................................

September...............................................

The period..... ....................................

Discharge in second-feet.

Maximum.

134 
173 
64 
12.2

\fJTijnurm-

-44 
11.6 
4.0 
5.2

Mean.

34*. 6 
6.77 
8.84

Run-off in 
acre-feet.

4,540 
4,970 
2,130 

416 
526

12,600

NOTE. Discharge for April, based upon comparison with records for Methow Eiver at Twisp, probably 
less than 25 second-feet.

SALMON CREEK WEAR CONCOHTJLLY, WASH.

LOCATION. In sec. 18, T. 35 N., R. 25 E,, half a mile below Conconully reservoir, 
Okanogan project of United Slates Reclamation Service, 2 miles south of Con­ 
conully, and 14 miles above'Okanogan, Okanogan County.

DRAINAGE ABBA. 121 square miles at present site; 164 square miles at former loca­ 
tion at Jones ranch (revised measurements on topographic maps).

RECORDS AVAILABLE. July 6, 1910, to September 30, 1920. From April 12, 1903, 
to March 31, 1912, records were obtained at Jones ranch in see. 31, T. 34 N., R. 
26 E., about 3 miles above Okanogan.

GAGE. Vertical staff half amile below reservoir indicates head on weir; read by Alien 
Honey.

DISCHARGE MEASUREMENTS. 'Made from footbridge near gage or by wading.
CHANNEL AND CONTROL. 20-foot rectangular sharp-crested weir with two end con­ 

tractions; prior to October 1, 1912, a 20-foot Cippoletti weir.
EXTREMES OP DISCHARGE. Maximum stage recorded during year ending Sepi^mber 

30, 1919, 1.96 feet from 10.30 a. m. to 1 p. m. June 11 (discharge, 200 second- 
feet); minimum stage recorded, 0.04 foot during November to December 31, 
February 3 to March 8, and September 13-20 (discharge, O.S second-foot).

Maximum stage recorded during year ending September 30, 1920, 0.98 foot 
August 4-9 (discharge, 68 second-feet); no flow November 20 and 21.
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1903-1920: Maximum stage recorded, 3.63 feet at old site April 29, 1904 (dis­ 
charge, 577 second-feet); no flow 4 p. m. October 3 to 6 p. m. October 11, 1910, 
and November 20-21, 1920, when water was being stored in Salmon Lake and 
Conconully reservoirs.

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. None.
REGULATION. Flow controlled by storage in Salmon Lake reservoir (capacity, 

2,600 acre-feet) and Conconully reservoir (capacity, 13,000 acre-feet). Monthly 
summaries of flow for 1912-1918 have been corrected for storage; monthly sum­ 
maries for years ending September 30, 1919 and 1920, not corrected for storage.

ACCURACY. Stage-discharge relation permanent. Rating curve well defined. 
Gage read to hundredths once daily; oftener when head was changed. Daily 
discharge ascertained by applying daily gage height to rating table or, for days 
when head was changed, by taking weighted mean of results obtained by applying 
to rating table the gage heights for the various periods of constant head. Records 
excellent.

COOPERATION. Gage-height record and storage determinations furnished by United 
States Reclamation Service.

Discharge measurements of Salmon Creek near Conconully, Wash., during the years 
ending Sept. 30, 1919 and 1920.

Date.

1918. 
Oct. 5

5

1OTQ

11

Made by  

D.J.F. Calkins........
.....do.................

height.

Feet. 
0.41
.41

1.90
1.41

Dis­ 
charge.

Sec.-ft. 
18.5
17.2

186
116

Date.

1919. 
Sept. 27

1920.

Made by 

R. B. Kilgore.. ........

,*,
Feet. 

0.86

.70

.40

Dis­ 
charge.

Sec.-ft. 
56.2

38.9
17.3

Daily discharge, in second-feet, of Salmon Creek near Conconully, Wash., for the years 
ending Sept. 80, 1919 and 1920.

Day.

1918-19. 
1.. ............
2..............
3..............
4..............
5..............
6..............
7..............
8..............
9..............

10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
10... ...........
20..............
21..............
22..............
23..............
24..............
25..............
26..............
27..............
28..............
29..............
30..............
31..............

Oct.

15
16
16
16
18
IS
18
17
12
8.4
7.3
5.0
4.3
4.3
4.3
4.3
7.3

29
30
27
18
7.9
5.4
4.7
5.S
5.4
2.1
2.1
2.1
2.1
2.1

Nov.

0.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8

Dec.

O.S
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8

Jan.

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

Feb.

1.0
1.0
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8
.8

Mar.

0.8
.8
.8
.8
.8
.8
.8
.8
1.0
1.0
1.0
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.5
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3

Apr.

1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.5
1.5
1.5
1.5
1.7
1.7

May.

1.9
1.9
1.9
1.9
1.9
8.8
20
51
60
64
64
65
62
63
69
77
81
81
86
90
95
104
105
90
16
19
14
12
14
12
12

June.

12
12
11
16
15
15
15
18
37
97
127
125
124
122
124
121
116
112
109
109
98
20
18
10.4
8.3
7.9
7.9
9.4
13
25

July.

31
37
36
33
36
58
101
122
125
125
122
121
116
112
104
100
95
59
19
28
30
29
22
8.2
10.8
12
14
33

101
131
128

Aug.

124
118
115
101
81
21
15
9.5
7.4
7.3
7.2
10.4
10.9
14
16
19
39
86
122
132
125
106
91
81
68
27
21
24
23
18
15

Sept.

14
12
9.4
9.'.
9.4
8.6
4.3
4.3
4.3
3.1
1.5
1.5
1.4
.8
.8
.8
.8
.8
.8

4.3
12
19
75
87
78
66
52
17
14
8.4
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Daily discharge, in seeond-feet, of Salmon Creek near Conconully, Wash., for the years 
ending Sept. 30,1919 and 1920 Continued.

Day.
>

1919-20. 
1..............
2..............
3..............
4..............
5..............

...............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

M..............
17..............
18..............
19..............
20...............

21..............
22..............
23..............
24..............
25

26..............
W....... .......
28 .
29 .
30..............
31..............

..Oct.»'

19
8
8
8
8

8
8
8
8
8

8
8
8
8
8

8
8
8
8
8

8
8
8
8
8

8
8
8
88'
8

Nov.

0.8
.8
.8
.8
.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8
,8
,8
.8
.0

.0

.8

.8

.8

.8

.8

.8

.8

.8

.8

Dec.

0.8
.8
.8
.8
.8

.8

.8

.8.'8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8
1.3
.8
.8
.8

.8

.8

.8

.8

.8

.8

Jan.

0.8
.8
.8
.8
.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

1.0
1.0
1.0
1.0
.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

Feb.

0.8
.8
.8
.8
.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.81 .8'

.8

.8

.8

.8

.8

.8

.8

.8

.8
1.0
1.0
1.0

Mar.

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
.8
.8
.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8

.8
1.1
2.8
2.8
2.8
3.8

Apr.

3.4
8
8
8
8

8
8
8
8
8

8
8
8
8
8

8
8
8
8
8

2.6
3.6
3.4
4.3
1.8

1.0
1.0
1.0
1.0
1.0

May.

1.3
1.3
1.3
1.3
1.4

3.1
4.4
5.4
2.6
3.2

4.6
6.1
8.1
9.8

10.3

9.4
9.4
9.4
9.4
9.4

9 4
9.4

10.6
14.2
22

27
30
34
42
45
48

June.

46
45
45
48
48

45
44
38
17.8
23

39
45
44
41
28

32
29
30
24
19.5

16.0
6.1
6.1
5.4
5.8

7.9
7.9

15.3
32
52

July.

61
63
62
61

 -. 54

44
46
53
52
45

36
17.0
13. &
18.8
6.1

5Y1
4,5
3.2

14.0
, 35

53
61
61
59
50

47
21
2.1
2.9
4.7
5.4

Aug.

4.7
10.0
36
64
68

68
68
68
65
51

42
21
14.0
20
17.0

15.8
15.2
14.0
14,6
15.8

18.4
19.8
17.0
21
15.8

14.6
13.4
14.0
14.6
16.4
17.7

Sept.

9.4
9.4

12.8
14.0
13.4

11.0
11.6
11.6
12.2
12.2

11.0
8.4
6.8
9.4
9.4

9.4
11.0
11,6
14.0
15.2

1«.4
15.8
17.0
17.7
17.7

17.7
17.7
17.7
17.7
17.7

Monthly discharge of Salmon Creek near Conconully, Wash., for the years ending Sept. 30,
1919 and 1920.

Month.

1919-20.

April.....................................................
May......................................................
June.....................................................
July ..

fiaptpjfVhfir . . ,

The year.. .........................................

Discharge in second-feet.

MftYimum.

30 
.8 
.8 

1.0 
1.0 
1.5 
1.7 

105 
127 
131 
132 
87

132

Minimum.

' 2.1 
.8 
.8 

1.0 
.8 
.8 

1.3 
1.9 
7.9 
8.2 
7.2 
.8

.8

Mean.

10.8 
.80 
.80 

1.00 
.81 

1.16 
L35 

46.6 
55.2 
67.7 
53.4 
17.4

21.6

Run-oft in 
acre-feet.

664 
47.6 
49.2 
61.5 
45.0 
70.7 
80.3 

2,870 
3.280 
4,160 
3280 
1,040

15,600
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Monthly discharge of Salmon Creek near Coneonully, Wash., for the years ending Sept. $0, 
1919 and 19%0 Continued.

Month.

1919-20.

February.................................................
March .. .... . .
April.....................................................
May......................................................
June.....................................................
Jaly... ........................... ........................

The year... ............. ............................

Discharge in second-feet.

Maximum.

1.9 
.8 

1.3 
1.0 
1.0 
3.8 
4.3 

48 
52 
63 
68 
17.7

68 .

MjniTniTm.

0.8 
.0 
.8 
.8 
.8 
.8 
.8 

1.3 
5.1 
2.1 
4.7 
6.8

a

Mean.

0.84 
.75 
.82 
.83 
.82 

1.18 
1.32 

13.0 
29.4 
34.2 

- 28.2 
13.2

10.4

Run-off in 
acre-feet.

51.6 
44.6 
SO. 4 
51.0 
47.2 
72.6 
78.6 

799 
1,780 
2,100 
1,730 

786

7,560

NOTE. Information is not available for determining monthly regulation from storage in Coneonully and 
Salmon Lake reservoirs. Therefore, correction for storage, as published in previous reports, is not possible. 
It is estimated that during the year ending Sept. 30,1919, storage in Salmon Lake reservoir decreased about 
40 acre-feet, and in Coneonully reservoir increased about 50 acre-feet; hence the net storage at the end of the 
year was about 10 acre-feet greater than that at the beginning. During the year ending Sept. 30,1920, 
storage in Salmon Lake reservoir was greatly depleted, but data is inadequate for determining the amount.

METHOW EIVEE BASIN. 

METHOW RIVER AT TWISP, WASH.

LOCATION. In sec. 17, T. 33 N., R. 22 E., at highway bridge at Twisp, Okanogan 
County, a quarter of a mile below.moiith of Twisp River.

DRAINAGE AREA. 1,330 square miles ^measured on topographic and Forest Service 
maps).

RECORDS AVAILABLE. June 1, 1919, to September 30, 1920.
GAGE. Chain gage on upstream side of highway bridge, installed June 14, 1920. 

June 13 to July 25,1919, vertical staff in two sections on right bank 40 feet above 
highway bridge, at present datum; July 26 to August 12, 1919, temporary vertical 
section for low water at same site but different datum; August 13 to October 2, 
1919, vertical section on left bank, 25 -feet below bridge, at different datum; 
October 3, 1919, to June 13, 1920, chain gage on bridge, at different datum. All 
gage heights have been referred to datum of present gage.

DISCHARGE MEASUREMENTS. Made from highway bridge or by wading nearby.
CHANNEL AND CONTROL. One channel at all stages; straight for long distance above 

and below gage; bed composed of boulders and gravel. Control consists of large 
boulder riffle about 300 feet below gage; may shift during floods.

EXTREMES OF DISCHARGE. Maximum stage recorded during period June 13, 1919, 
to September 30,1920, 7.7 feet at 10 a. m. June 22, 1919 (discharge, 7,610 second- 
feet); minimum discharge estimated at 144 second-feet December 13-15, when 
stage-discharge relation was affected by ice.

ICE. Stage-discharge relation seriously affected by ice; flow estimated from discharge 
measurements, observer's notes, and weather records.

DIVERSIONS. Numerous diversions above station for irrigation.
REGULATION. None.
ACCURACY. Stage-discharge relation permanent; affected by ice November 28 to 

December 21. Rating curve well defined below 6,000 second-feet. Gage read 
to hundredths twice daily, except December 7, 1919, to March 11, 1920, when 
diurnal fluctuation was slight and gage was read once daily. Daily discharge 
ascertained by applying mean daily gage height to rating table. Open-water 
records excellent.

COOPERATION. Station maintained in cooperation with Washington State Reclama­ 
tion Service.
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Discharge measurements of Methow River at Tvrisp, Wash., during the years ending Sept*
30, 1919 and 19%0.

Date.

1918. 
Oct. 1

1919. 
June 12

13
Aug. 8

14
Oct. 1

Made toy  

.....do.................

.....do.................

Gage

Feet. 
1.80

5.72
5.80
3 04
2.70
2.07

Dis­ 
charge.

Sec.-ft. 
249

3.940
4 run

OCQ

AQQ

351

Date.

1919 
Dec. 23

24

1920.
9Q

Aug. 25
Sept. 25

Made by 

.....do.................

Gage 
height.

Feet^ 
1.96
2.04

4.94
E Ot

i QS
2.30

Dis­ 
charge..

Sec.-ft. 
32O
32&

2,850.
3,290'

9O1
459-

Baity discharge, in second-feet, of Methow River at Twisp, Wash., for the years ending
Sept. SO, 1919 and 19W.

Day. June. July. Aug. Sept. Day. June. July. Aug. Sept,

1.
2.
3.
4.
5.
6.
7.
,8.
9.

10.
H.
12.
13.
14.
15.

1919.

5,000

4,160
4 480
4,480

4,160
4,160
4,160
4,480
4,820
4,480
3,840
3,360
3,360
3,680
3,520
3,520
3,050
2,900
2,900

1,020
1,020

950
950

1,020
950
883
819
788
758
729
700
672
645
619

405
384
384
384
384
384
405
405
405
405
427
495
519
496
472

1919.

27.

4,160
4,160
4,650
5,510
7,210
7,210
7,210
6,630
5870
5,510
6,860
6,060
5,510
4,820
4,480

3,200
2,900
2,220
1 980
1,870
1,766 
1,650 
1,650 
1>450 
1,350
1,260
1,090
1,090
1,028
1 020
1,020

593
568
568
543
519
495.
495
472
449
427
405
405,
405
384
384
384

427
427
437
405.
384 
384 
384 
383: 
363.
343.
343
343.
343,
343.

Day. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May. June. July. Aug. Sept.

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
36.

1919-20.

29.

343
343
323
304
304
304
285
285
267
267
285
285
285
285
286
285

267
267
267
267
267
267
267
267
285
304
285
304

323
304
304
304
304
304
304
285
304
285
285
249
285
285
285
304
343
343
343
343
323
323
343
363
843
323
267

250

200

200

304
323
267
267
267
267
249
249
217

203
203
203
203
267
233
217
203
233
217
233
217
217
217
217
233
233
285
285
217
203
217
165
217
249
217
217
233
267
267

249
249
233
233
217
217
217
217
203
177
177
217
217
189
189
1S9 
189 
217 
217 
217
217
203
189
189
203
217
217
203
203

203
217
217
217
217
217
217
217
217
233
233
217
233
267
249
249
249

249
267
267
267
267
267
249
249
249
249
249
249

233
233
233
233
233
233
233
233
233
217
217
233
233
233
233
233
233
233
249
249
233
217
217
217
217
249
267
304
363
449

472
484
495
519
543
619
883

1,350
1,650
1,870
1,870
1,980
2,100
2,350
2,350
2,620
2,620

1,260
1,350
1,550
2,220
2,760
2,760
2,760
2,760
2,480
2,480
2,620
2,620
2,760
2,900
4,160

2,220
2,100
1,980
1,760
1,550
1,550
1,450
1,350
1,350
1,350
1,350
1,260
1,260

4,320
4,000
3,840
3,680
4,000
4320
3,840
3,050
2,620
2,350
2,350
2,480
3,200
3,840

4,000
3,520
2,620
2,900
2,900
2,350
2,220
2,100
2,220
2,100
2,100
1,980
2,100
2,220
1,980
1,760
1,620
1,550
1,450
1,350
1,260
1,090
1,020

950
819
788 
729 
TOO 
672 
645 
619

568
543
519
495
495
472
495
449
449
449
427
405
384
384
363
343
343
323
323
323
304
304
304
285
304
304
304
304
304
804

304 
304 
304 
285 

 285.
285
285,
285.
267
267
267 
285 
304 
32$ 
343 
343

384
384
384
405
427
449
449
449
427
427
427
449

NOTE. Discharge, June 1-12,1919, ascertained from comparison with records of Methow Biver at Fateros. 
Braced figures show mean discnarge for periods included.
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iCombined monthly discharge of Methow Riaer, Risley ditch, and Methow Valley Irrigation 
District's canal, at Tivisp, Wash., for the years ending Sept. SO, 1919 and 1920.

[Drainage area, 1,330 square miles.]

Month.

1919.

July................

 September..........

1919-20.

December..........

May................
Jlune. ........
.July................

The year.....

Discharge in second-feet.

River.

Maxi­ 
mum.

7,210
4.820 
1,020 

519

343 
363 
323 
285 
249 
267 
449 

2,620 
4,320 
4000 

593 
449

4,320

Mini­ 
mum.

1,020 
384 
343

267

165 
177 
203 
217 
472 

1,260 
619 
285 
267

.........

Mean.

5,270 
2,670 

646 
403

287 
304 
222 
227 
209 
240 
246 

1,550 
2,990 
1,750 

392 
351

731

Risley 
ditcho 
(mean).

6 
5 
8 

10

5

4 
5 
6 
5 
8 

10

Methow 
Valley 
Irriga­ 
tion 
Dis­ 

trict's 
canal a 
(mean).

49 
47 
47 
34

10

10 
40 
49
47 
47 
34

(

Combined.

Mean.

5,320 
2,720 

701
447

302 
" 304 

222 
227 
209 
240 
260 

1,600 
3,040 
1,800 

447 
395

754

Per 
square 
mile.

4.00 
2.05 
.527 

, .336

.227 

.229 

.167 

.171 

.157 

.180 

.195 
1.20 
2.29 
1.35 
.336 
.297

.567

Combined run-off.

Inches.

446 
2.36 
.61 
.37

.26 

.26 

.19 

.20 

.17 

.21 

.22 
1.38 
2.56 
1.56 
.39 
.33

7.73

Acre- 
feet.

317,000 
167,000 
43,100 
26,600

18,600 
18,100 
13,600 
14,000 
12,000 
14,800 
15,500 
98,400 

181,000 
111,000 
27,500 
23,500

548,000

o Estimates of discharge of Risley ditch and Methow Valley Irrigation District's canal based upon dis- 
..charge measurements published under miscellaneous measurements at end of this volume, and actual 
.gage-height record over period June to September, 1920.

METHOW RIVER AT PATEROS, WASH.

XOCATION. In sec. 2, T. 29 N., K. 23 E., three-fourths mile above highway bridge at 
Pateros, Okanogan County, and 1 mile above mouth.

]D RAIN AGE AREA. 1,810 square miles (revised measurement on topographic and 
Forest Service maps),

 RECORDS AVAILABLE. June 17, 1903, to September 30, 1920, when station was 
discontinued.

<}AGE. Inclined and vertical staff gage on left bank three-fourths mile above high­ 
way bridge; read by Mrs. W. J. Coy and Mrs. Bertha L. Merritt.

DISCHARGE MEASUREMENTS. Made from cable 1,000 feet above gage or by -wading.
^CHANNEL AND CONTROL. Bed of stream composed of large boulders and gravel; 

shifts at extremely high stages. One channel at all stages. Right bank high 
and not subject to overflow; left bank not subject to overflow below gage height 
of 12 feet. Stage of zero flow, according to measurements made September 20, 
1920, gage height Ir3 feet ± 0.1 foot.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 10.0 feet on May 27 and 28 (discharge, 9,510 second-feet); minimum 
discharge estimated at 204 second-feet January 5 and 6 when stage-discharge 
relation was affected by ice.

Maximum stage recorded during year ending September 30, 1920, 7.6 feet 
on Jtine 18 and 22, and July 1 (discharge, 4,550 second-feet); minimum discharge 
estimated at 235 second-feet December 12-16 when stage-discharge relation was 
affected by ice.

1903-1920: Maximum stage recorded, 11.6 feet May 11, 1910 (discharge, 14,900 
\ second-feet); minimum discharge probably occurred January 5 and 6,1919.



UPPEE COLUMBIA BIVEE BASIN.;

ICE. Stage-discharge relation seriously affected by ice; flow estimated from gage- 
height record, discharge measurements, observers' notes, and weather records.

DIVERSION. Many ditches divert water for irrigation above station.
REGULATION. None.
ACCURACY. Stage-discharge relation changed at high water on May 27-28,1919, and 

on June 22, 1920; also affected by ice. Rating curves well defined. Except aa 
stated in footnote to table of daily discharge, gage read to hundredths twice 
daily during year ending September 30,1919, and once daily during year ending 
September 30, 1920. Daily discharge ascertained by applying mean daily gage 
height to rating table. Open-water records excellent' except for periods waen 
gage was not read.

Discharge measurements of Methow River at Pateros, Wash., during the years ending
Sept. SO, 1919 and 1920.

Date.

1918. 
Oct. 1

2

1919. 
Jan. 10

17
18

14
Aug. 7

15
Sept. 29

Made by  

D.J.F. Calkins........
.....do..................

.....do..................

.....do...... ..........

G.L. Parker...........
.....do..................

Gage 
height.

Feet. 
3.83
3.78

"4.21
4.19
4.27
8.37
7.64
5.03
4.62
4.10

Dis­ 
charge.

Sec.-ft. 
315
278

379
437
465

6,110
4,570
1,050

725
AAt

Date.

1919. 
Oct. 7
Dec. 21

26

1920.

30
Sept. 20

20
26

Made by 

.....do..................

.....do..................

.....do..................

.....do..................

&L
Feet. 
4.06

"4.66
«4.37

«476
7.66
3.93
3.97
4.11
4.10
4.26

Dis­ 
charge.

Seejt. 
416
433
itA.

<HQ9

4,380
344
364
A 41

436
613

« Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Methow River at Pateros, Wash., for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9.... ...........
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29,... ..........
30..............
31..............

Oct.

296
295
312
329
329

329
348
366
366
348

366
366
366
386
406

428
450
474
474
474

450
450
450
450
428

428
428
428
428
450
450

Nov.

450
450
460
428
428

428
428-'428
428
428

406
406
406
428
428

428
428
428
428
428

428
406
406
406
406

386
366
366
366
366

Dec.

366
366
366
366
366

366
366

400

498
498
450
450

450
450
450
450
450

428
428
406
386
386
366

Jan.

250

214

400

450
474
.498
474

450
450
450
406

340

Feb.

300
300
295

300

310

295
295
295

1 300

Mar.

ouu

295
329
itnfi

366
366
329
366
366

366
366
366
366
386

386
406
450
450
498
578

Apr.

665
805

1,060
1,250
1,350

1,460
1,460
1,350
1,350
1,460

1,460
1.570
1,570
1,460
l'570

1,920
2,300
2430
2,570
2,570

2,710
2,860
3,010
3,160
3,160

3*4&0
3^820
4,170
4,350

May

4,530
4,350
3,990
3,480
3,160

3,160

3' 480
3' 480
3,480

3,480
3,160
3,010
2,860
3,160

3,160
3,320
3,480
3 820
4,170

5,690
8,410
8,850
7;970
7,550

9,070
9,510
9,510
8,190
6,280
5,680

June.

6,480
5,580
5,680
5,880
6,080

6,080
6,080
5,520
4,970
4,420

3,860
4,030
4,200
4,650
4,290

4,030
4,200
4,550
4,910
7;540

7,540
7,330
7,330
6,490
6,490

6,280
6,280
5,480
4,730
4,200

July.

4,200
4,030
3,860
3,860
3,860

3,700
3,540
3,640
3,380

3,300

2,100

1,530

1,270

Aug.

1,160

1,060

870

713
713

670
626
612
598
598

598
672
646
645
520

495
490
486
481
477
472

Sept.

472
472
460
449

475

572

575

545
520
508

495
472
449
449
449

449
449
449
449
449
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Daily discharge, in second-feet, of Methow River at Pateros, Wash., for the years ending- 
Sept. SO, 1919 and 19^0 Continued.

Day.

1019-20 
1.,... .........
2..............
3 -' -

4..............
5..... .........

6..............
7..............
8..............
9.. ............
10..............

11..............
12..............
13..............
U..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23 ..... .......
24..............
25 .. ......

26.. ...........
27..............
28..............
29..............
30..............
31..............

Oct.

449
449
449
449
442

435
428
428
428
406

406
406
406
406
406

406
406
406
406
406

386
406
406
406
406

406
406
406
406
406
386

Nov.

406
428
406
428
428

449
428
449
406
366

406
428
449
449
428

428
449
495
495
472

449
449
495
495
472

495
495
449
406
400

Dec.

400
406
oto

250

250

520
472

Jan.

384
295

300

350

598
520

472
406

400

Feb.

500
472
AAQ

428
406

386
376
367
358
348

348
366
348
348
348

348
348
366
329
329

329
329
348
348
348

348
348
329
329

Mar.

329
329
348
348
348

366
312
348
348
366

366
348
366
403
366

386
848
348
366
366

386
406
386
386
386

366
366
366
365
348
329

Apr.

348
348
348
329
348

348
366
366
348
312

295
312
348
366
348

348
329
329
329
348

348
366
348
329
812

329
329
366
406
495

May.

472
572
wo
406
406

684
884

1,310
1.880
2,000

2,120
2,120
2,250
2,380
2,650

2,650
2,930
2,930
2,790
2,790

2,250
2,120
2,000
1,880
1,530

1,640
1,530
1,640
1,640
1,530
1,530

June.

1,420
1,420
1,760
2,250
2,650

2,120
2,650
2,790
2,790
2,650

2,650
2,650
2,930
3,230
4,200

4,200
4,370
4550
4,200
4,030

4,030
4,550
4,200
3,700
2,930

2,650
2,380
2,650
3,540
4,200

July.

4,550
4,370
3 QftA

3,380
3,080

2*So
2' 380
2,380
2,380

2,250
2,250
2,380
2,790
2,380

2,250
2,000
1,880
1,760
1,640

1,420
1,420
1,260
1 110
922

922
845
776
776
744
713

Aug.

845
776
711

653
624

596
541
541
541
514

486
486
486
460
433

408
408
362
384
384

362
301
320
362
384

362
384
362
362
384
384

Sept.

362
362

362
340

340
340
340
320
320

320
320
340
340
362

384
384
384
408

. 433

433
460
460
486
486

514
514
541
541
568

NOTE. Discharge estimated, because of ice, for following periods: Jan. 1-7, 9-16,25-31, Feb. 4-21,25-28, 
Mar. 1-12. Nov. 30, Dec. 1 and 24-29.1919. Jan. 3-18, 23-31, Feb. 1, and 7-9,1920. Gage not read during 
following periods: Dec. 1-3 and 5,1918, June 2,6,8-10, and 15, Aug. 16,18,25, and 27-30, Sept. 1,3,20,24-26, 
and 28, Oct. 5,6,12, and 16,1919, Jan. 1, Mar. 30, Apr. 23, July 6, and Aug. 5.1920 (discharge interpolated); 
Dec. 8-16,1918, July 10-24,26-31, Aug. 1-6, 8-13, Sept. 5-11, and 13-17,1919 (discharge estimated by com­ 
parison with records of Methow River at Twisp and adjacent streams). Braced figures show mean dis­ 
charge for periods included.

Monthly discharge of Methow River at Pateros, Wash., for the years ending Sept. SO, 1919
and 1920.

Month.

1918-19. 
October..................................................

March....................................................
April...................... ...............................
May.... . ... . .... ...

July......................................................

The year. ......"

Discharge in second-feet.

\fa.TriTnyitin .

474 
450

498

578 
,4,350 

9,510 
7,540 
4,200

9,510

Minimum.

295 
366

665 
2,860 
3,860

472 
449

Mean.

398 
415 
410 
361 
302 
356 

2,190 
5,060 
5470 
2,680 

756 
492

1,580

Run-off in
acre-feet.

24,500 
24,700 
25,200 
22,200 
16,800 
21 900 

130,000 
311,000 
325000 
165,000 
46,500 
29,300

1,140,000
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Monthly discharge of Methow River at Pateros, Wash. t for the yews ending Sept. SO, 1919
and 1920 Continued.

Month.

1919-20. 
October ..................................................

December. ...............................................
-January..... ................... ........... ...........
February................................................

April.....................................................
May......................................................

-July......................................................

September ...............................................

Discharge in second-feet.

Maximum.

449 
495 
520

500 
406 
495 

2,930 
4,550 
4>550 

845 
568

4,550

IVftntmiirn.

386 
366

329 
312 
295 
406 

1.420 
713 
301 
320

Mean.

414 
443 
336 
370 
366 
361 
348 

1,740 
3,140 
2,07& 

471 
404

873

Run-off in 
acre-feet.

25,500 
26,400 
20,700 
22,800 
21,100 
22,200 
2CL708 

107,000 
187,000 
127,000 
29,000 
24,000

633,000

CHEWACK CREEK BELOW BOULDER CREEK, HEAR WIJSTTHROP, WASH.

LOCATION. In sec. 35, T. 36 N., R. 21 E., at sawmill of Chewuek Lumber Co., 280 
feet above intake of Sky Line ditch, 400 feet below Boulder Creek, and 7$ milee 
north of Winthrop, Okanogan County. 

DRAINAGE AREA. 475 square miles (measured on map of Okanogan-National Forest,
edition of 1918).

RECORDS AVAILABLE. June 1 to September 30, 1920. 
"GAQE. Vertical and inclined staff on left bank, read by Mr. and Mrs. Mortimer

Carroll.
DISCHARGE MEASUREMENTS. At low stages, made by wading at gage; at medium

stages, by wading at ford 2 miles above gage; and at high water, from highway
bridge 1,000 feet above gage and above Boulder Creek. The flow of Boulder
Creek is measured by wading and added to $he discharge when measured at the

- bridge or ford.
^CHANNEL AND CONTROL. Bed composed of boulders. Gradient steep. Bight bank 

high, left bank low but not subject to overflow. Control not well defined; fairly 
  permanent.

EXTREMES OF DISCHARGE. Maximum atage recorded during period June 16 to 
September 30, 7.40 feet June 16 (discharge, 1,160 second-feet); minimum stage 
recorded, 4.63 feet at 10 a. m. September 9 (discharge, 56 second-feet). 

ICE. Stage-discharge relation probably seriously affected by ice. 
T DIVERSIONS. Jones ditch diverts small amount from Boulder Creefc above station;

no other important diversions above station. 
REGULATION . None.

-AccuRACY.-^-Stage-discharge relation permanent. Rating curve well defined. Gage 
read to Imndredths once daily. Daily discharge ascertained by applying daily 
gage-height to rating table. Records excellent except for periods for which dis­ 
charge was estimated by comparison with records for other streams.

 COOPERATION. Maintained in cooperation with Washington State Reclamation 
Service.

Discharge measurements of Chewaek Creek below Boulder Creek, near, Winthrop, Wash., 
during the year ending Sept. 30,1920.

Date.

June 17
17 
30

Made by 

.....do..................

height.

Feet. 
7.34
7.30 
6.72

Dis­ 
charge.

Sec.-ft. 
1,100
1,070 

625

Date.

Aug. 25
27 

Sept. 24

Made by 

B.B. KUgore-.. ..*....
.....do..................

his.
Feet. 
4.68
4.73 
5.02

Dis- 
caarge.

Sec.-ft. 
60.5
66.6 

106
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Daily discharge, in second-feet, of Chewack Creek below Boulder Creek, near Winihropt 
Wash., for the year ending Sept. 30, , 1920.

Day.

1................
2................
3................
4................
5................

6................
7................
8................
9................
10................

11................
12................
13................
14................
16.................

June.

530

July.

650
592
540

MA

404
383
364
328
oiA

294
328
364
383
otfi

Aug.

120
120
104
104
104

101
Qfi

104
90
85

85
79
7Q
74
69

Sept.

71
70
KG
63
62

Rn
e-O

57
>«5
17

Rn
60
7fi
Qfi

85

Day.

16................
17................
18................
19................
20................

21................
99

23................
24................
OK

26................
97

28................
29................
30................
O1

June.

1.160
1.060
1,020

890
890

852
852
815
468
404

364
328
364
404
620

July.

9CW.

278
264
251
251

228
228
218
208
198

189
171
162
154
1V7
128

Aug.

fid
69
63
63
63

63
63
59
59
IS

63
68
75
85
89
85

Sept.

85-
83-
83-
83-
82

79-
tin.

104
104112"

85
94

10&
104
llfr

NOTE. Gage not read June 1-15; mean discharge estimated by comparison with record of Methow River 
at Twisp, Wash.

Monthly discharge of Chewack Creek below Boulder Creek, near Winthrop, Wash., for the
year ending Sept. 30, 1920. 

[Drainage area, 475 square miles.]

Month.

ApriU-.. ...... ..I. ...................
May...............................
Jtme ..............................
July....... . ...,.....,.. .........

The period..................

Discharge in second-feet.

Maximum.

1.169
, 650 

120 
112

Minimum.

i28 
58 
56

Mean.

52 
320 
615 
309 
81.0 
79.9

Per
square 
mile.

a 109 
.674 

1.29 
.651 
.171 
.168

Run-cff.

Inches

0.12 
.78 

1.44 
.75 
.20 
.19

Acre-feet.

3,09a 
19,700* 
36,600 
19,009 
4980 
4,750

$8,100-

NOTE. Discharge, Apr. 1 to June 15, estimated by comparison with record of Methow Elver at Twisp,. 
Wash.

CHELAN RIVER BASIN.

LAKE CHELAN AT CHELAN, WASH.

LOCATION. In sec. 13, T. 27 N., B. 22 E., at Forest Service boat landing at Chelan^ 
Chelan County, a quarter of a mile above highway bridge at outlet.

DRAINAGE AREA. 950 square miles (measured on topographic and Forest Service- 
maps).

RECORDS AVAILABLE. September 1 toOctober 15,1897; January 1,1898, to December 
31, 1899; January 1 to June 30, 1905; December 5, 1910, to September 30, 1920.

GAGE. Vertical staff on pile at landing; installed December 5, 1910; datum 1,076.15 
feet above sea level. Gage used from 1897 to 1899 was at Lakeside, about a mile- 
west of Chelan; datum 1,070.18 feet above sea level. In 1905 gage was on, a., 
bent of upper bridge at Chelan; elevation not determined. Gage read by 
Forest Service employees and H. E. Farley.

EXTREMES OP .STAGE. Maximum stage recorded during year ending September 30,. 
1919, 5.48 feet on June 30; minimum stage recorded 2.95 feet on September 22. 

Maximum stage recorded during year ending September 30, 1920, 5.6 feet July 
3 and 10; minimum stage recorded, 1.65 feet March 16.

1898-r99 and 1911-1920: Maximum stage recorded, 7.2 feet June 18, 1916; mini­ 
mum stage recorded, 6.60 feet (elevation, 1,076.78 feet) January 27-28, and De­ 
cember 2-5, 1898.
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REGULATION. The lake level is controlled at low water by operation of flashboard
dam at outlet in the interest of navigation.

ACCURACY. Gage read to hundredths about once a week. Record reliable. 
COOPERATION .-^-Record furnished in part by tTnited States Forest Service.
Daily gage height, in feet, of Lake Chelan at Chelan, Wash., for the years ending Sept. SO,

1919 and 19%0.

Day.

1918-19. 
1.. ............
2..............3.........:....
4..............
5..............

6..............
7..............
8..............
9..............

l^,. ............

11... ...........
12..............
13..............
14..............
15...:...:.:....

16..............
17..............
18..,,-..........
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28,.. k .. ........
29..............
30..............
31..............

1919-20. 
1-. ............
2..............
3...............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
18..............
20..............

51..............
22..............
23..... .........
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

3 HA

3.54

3.48

3.42

q qn

2.81

o on

9 7fl

9 *fi

2.54

2.44

Nov.

3.43

3.19

3.10

2.45

2.40

2.55

^
3.10

Dec.

3.03

3.35

3.62

3.50

3.54

3.32

3.17

3 1ft

3.50

3.15

3.15

Jan.

3.12

3 20

3 in

3.62

3.15

3.14

3.15

3.20

3.35

3.42

Feb.

3.28

3.38

3.03

3.05

3.35

q 9K

3 qc

q qn

9 on

Mar.

3 no

2.97

q AQ

iie

2.70

1 O^l

1 65

1.95

2.75

Apr.

3.30

3.39

q fiQ

3.91

*> AS

1.85

.

May.

4.01

3.68

^ 44

4.92

2 72

3.00

o OA

9 7S

June.

5.31

5.02

4.54

5.32

5.48

2.38

2.97

3.85

5.00

5.20

July.

5.33

"-

5.10

475

4.08

5.60

5.60

5." 45

5.05

4.40

Aug.

3.84

3.93

-3.83

3.69

3.40

4.25

3.65

3.45

Sept.

3.40

3.23.

3.10

2.95.

3,70

3.70.

3.6&
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CHELAN RIVER AT CHELAN, WASH.

LOCATION. In sec. 13, T. 27 N., R. 22 E., at lower bridge at Chelan, Chelan County, 
800 feet below flashboard dam at outlet of Chelan Lake and 4 miles northwest of 
Chelan Falls.

DRAINAGE AREA.-4$50 square miles (measured on topographic and Forest Service 
mapa).

HECORDS AVAILABLE. November 1, 1903, to September 30,1920.
 GAGE. Vertical staff on fourth bent of left approach to lower bridge; read by W. E.

Naylor, G. H. Wenner, and H. E. Farley. 
DISCHARGE MEASUREMENTS. Made from uppper bridge 1,000 feet above gage or by

wading.
 CHANNEL AND CONTROL. Bed composed of boulders and gravel; shifting at extremely

high water. Channel curved above gage, but practically straight below. Banks
high; not subject to overflow. 

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September
30,1919,10.0 feet May 29 (discharge, 7,600 second-feet); minimum stage recorded1,
4.8 feet March 17 (discharge, 547 second-feet). 

Maximum stage recorded during year ending September 30,1920, 9.0 feet July
4 (discharge, 5,580 second-feet); minimum stage recorded, 3.1 feet March 18-20,
(discharge, 211 second-feet). 

1903-1920: Maximum stage recorded, 11.48 feet June 20» 1916 (discharge, 9,780
second-feet). Practically no flow for at least part of day on January 30, 1917;
because outlet .to lake was blocked solid with floating ice so that no water could
flow over dam.

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. Several irrigation ditches divert from tributaries a very small propor­ 

tion of tiie run-off. 
UEGULATI6N. Flashboard dam 800 feet above gage controls lake level at low water in

the interest of navigation. Monthly summaries of flow have been corrected for

.ACCURACY. Stage-discharge relation for medium and high stages changed during 
high water on May 29-30, 1919. Rating curves well defined; revised slightly 
October 1,1919. Gage read once daily to hundredths except as noted in footnote 
to table of daily discharge. Daily discharge ascertained by applying daily 
gage height to rating table. Records excellent except December, 1919, to June, 
1920, for which they are fair.

COOFERATION. Gage-height record furnished by United States Forest Service.

.Discharge measurements of Chelan River at Chelan, Wash., during the years ending Sept.
SO, 1919 and mo.

Date.

1919. 
.Jan. &

22 
23

June 6
16

Aug. 2

Oct. 5

Made by 

.....do................. 

.....do.................

.....do.................

.....do.................
G.L. Parker...........
.....do.................

Gage 
height.

Feet. 
5.28
5.66 
5.70
9.62
9.00
7.56
7.36
5.22

Dis­ 
charge.

Sec.-ft. 
819

1,020 
1,120
6,780
5,570
3,310
2.990

746

Date.

1920. 
Jan. 20

20 
June 19
July 27
Aug. 21

23
Sept. 19

Made by 

.....do................. 
Lesley Lee.............

Gage

Feet. 
4.89
4.89 
7.70
7.84

. 6. SO
6 50

  5.88

Dis­ 
charge.

£«./*. 
60ft
558 

3,630
3,710
Ij&HV
1,880
1 23ft
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Daily disch&gt, in see6n&/«&, of Chelcm Rtv& »*' Chelan, Wash., for tit yean ending
Sept. SO, l&W and 1920.

Bay.

1918-& 
1............:;
2..............
3.:... J. .......
4.....,...iii..
5.....,...,*U

6..............
7..............

10....^..^;*.. 

11........!.....
12..............
13.......^....14........:.....
is.,.. ..........
16.,... ....-,....
.17..............
....... .... .,..19...........!..
20^

21:.... .........
JO..............
23 ............H::::...::.....
25 ............

as.......:r.....
V7
5ft '
29so.:............
31.... ..........

1919-20: 
,1....... .......
2..............

,4,. .......... ..

6..............
7..............
8..............
g

10..............
11..............
12 ,
13........ ......
14..............
15..............
16..............
17..............
18..............
19...........;..
20..............
9t

22..... .......1.
23..............
24......... ......
25l'.I...... ......

28...1..........
27..............
28..............
*9.u. ..........
30..............
U.-.V.2:.. .......

Oct.

  M-
980
980
980

:9S§

9%
980
980
910
980 

980
1,150
t son
ffi
1,150

I &4Q
I 150
l)248
l)l50
MOO

1,080
. 980

osn
980

. 910
V 845

S12
980
980
846
545

730"73d
730
730
730

730
678
730
630
630

630
630
630
586
686

586
547
512
512
512
512
512
480
480

' 48DP
1 452

452
452

,.444 
435
427.

Nov.

910
845
878
910
flO

845
845
845

: 845' " $& ,
, 845':
i .845
' 785

730
, 730

'$45

788.
7307*5'
7|»

730
,730
730
730
730

678
678
694
630
646

427*r
427
427
427

427
427
427
427427'

;427
\ 427

.427
416
404
392
381
403
42?
440
462
480
502
525'   847*

360-
573
586

,-586 
586

Dec.

662
678
678
730
730

730
785
815
845
785 

845
845
845
910

1,030

1,150
1,150

.1.150
1,200
1,240

1,150
1,100
1 060
1,060
1,020

wrt
980
980

- 945
910
910

580
580
57S
ran

564

558
55*
547

! '' 5lf

'5471
*U7

547
547
Uf

'' 553

558
564
509
575

.   580
586
586

.586
  686

  386:
586
586. .-,m-
571
570

Jan.

910
910
910
785
75?

730
730
785
730
730

:-.V 730
' 780
.730

, 678
730

730
845
730

' 855
980

785
1,060
i)oao

980
1,060

t,H»
X150

 f Off)

910
.!,«»'986

563
555
U.T

, 547Aft"

547tar
547

,547
«4*

88fr
$12
512
512
530
Kl? ».:*47-
638
730
586
588
686
586

. 586
> 682

 v878
730
730

>:730

730
730

Feb.

980
912
845
845
845

845
785
7jae

815J*s;
785
730
785
845
845

788m'13&
730
730

730
697
6C3
630
039

630
730

730m
730
730
758

786

730
-,.. 730
1 730

678
- 678' '678

678
678
678  630
630
630
630

,630
639
630
630
630
630
630

3,040
2,900

Mar.

630
630
630
630
678

630
586
630
630
630 

586
586
586
586
586

666!
547
586
586
586
586'

630
586

  686
586

630
630
630
630
730
730

2*fi30
2*500
2,320
2' 130

2,010
r ft/Sfl
1,890
1,770.
1,6«*

l,55fr
1,450
1,340
1,100

867

630
420
211
211
211
223
235
244
252
261

<'"2?0'
279
288

, 296 
305

* 342

Apr.

730
845
910

1,340
2 880

3,810
3,490
3,490

1, 150
730

:' 789

785
. 786

'- H45

,:.845
: 910

980
1,060

1,900
3,030
2^880
2.580
2^680

3,180
#880
3,030
3,650
3,8*0

4i6
453
490.
627

563

637
674711'

748
.. 78S

818
850
882
915
94»
980

I,d60
1,140

,1,2«0
1 310
1,390
1 480
1,660

f,J,44d
1.720
1,800

1*970

May.

4,450
4,450
4,450
4,950
4,78tT

4,610
4,450
4,450
4,450
4,450 

4,290
?290
4, 250
4,130
^»3Q

3vd7A
* gyji
$'970

3,970
4,450

5*390
3,' 460

|f»Km
Ssso
Kfloet*$
r,m

2,050
2 t40
2,220
2,300'ifrn
2,460
2650
2 630
2,710
2;?^

2,870

9' 630
3' lift
3,190
s.iw
3,236
3,250
3^280'
3,300
3,320
3,34fr
3,260
3,190
3,12^
3,040
3,040
3,040
2,900 
2.810
2720

June.

6,760
6,760
6,5&0
6,590
6,420

6,590
6,590
6,420

*fa

s'.m
6,910
5740
5/7401

s;«to .
:5*|0
5,«0
5^410
6,91ff

fl,2SO
6,5%)
e'?eo
6,930
6,^30

7,JOO
7'2?07m
r,m
7,100

2,630
1,660
1 7Af\

1,810ijsafr
1,810
1 74A
1,660
1,780
1,890

.1*010
2,130
2' 250
2^380
9 f^An

2, <9bo
3,190
3''$Q&
S, 670

3 A&n
4,130
4,290
4,290

'4,390

jSfWS
3 970
3*970
4,290 
4,610

July.

6,930
6760
6,760
6,760
6,760

6,930
6,760
6,590
6,590
6^420

a, 420
6,760
6,590
6 420
6,420

6,590
6590
6,420
6250
5,910

S.740
5^740
S,570
5,57(K
5,410

5,250-
44)%)
4f,770
4,610
4 ASH
4,150

4 930
§250
5,250
6,580
5)410

5,250
5,250
5,250
5,250
5,250

5 266
5)410

S'itfl
5,410
5,250
5,350
5.250.$m
5,090

 A Q30
Cei»
4,4^-,
t wn
4 130
3;8W.
3,650
3,650'
i,480, 
i;040*2aoo-

Aug.

3,400
3,400
3 400
3,400
3,100

2,360
2,360

g'jflX4,w~
2,3«S
2,600'z,m
2280
2,230

2,230
2,280
2,280-
2)230
2,230

2.230
S23tt
2,108
2,100
2)100

2,1C»
1.970
l)9Tfr

 Ii8«)
1,749
1,740^

S oon
290&
2)760

2*630

2,630
2,630
2,500
2.500
2,630

2,500
2)500
2)d«»
% d£(\

2,410
2)370
2.260
2..130
^ 10
2lQM
1 ftOA

1'890
. i con ~
i fton
1,770

^770
1,660

 1,550
1,440 

845
' 910

Sept.

1,850
i 1,740

1,630
1,630
1,630

1,520
1 630
1,520

llf
i ̂ *f§
i*^lo"- i'«5
l'l*)

&
1*420
t'ftjjh
1*320*910

845
84JI

"- ft*S
'-' 846

«lfi
 < "  ." '*! 

789
710
*£h

788

1,060
l)060
1,080
1 (\Af\

1,060

980
980
980
980
980

980
  1,060

1,060
1,240
1 1WI

1,150
. 1 'MO

l'*21D

l)240
1.340
iH
1,240
1 240
l)240
1,240
1,240
1,240
1,150 
1,150

NOTK. Gage not read Sundays or holidays until after Mar. 16,1919; gage not read Nov. 23,30, Bee. 19 and 
31, 1918, Mar. 19; May^ 2fi, Aug. 10, Sept10-14, 25-^r, 29, 80, Get. 2», 3&, NOV. 9,11, 14^1% 20. 23^24, 26-27, 
29-30, J>e<i!>2-7,9-14,,Jfii31.,23-28.30^31, lffl.9, Jan. 1-^4, 7> 9,11,15.,18,21-23,25, feb. 1, 5,1,13-13,15,21-22, 
24, 29, Maf. 2, 4, 7,11-12,' 14-15,17,19,21, 23-29,31. Apr. 1-11,1*47,19-30, May 1-7, ^14,16-21, 23^25, 30-31,
June 3-Ht, 6^-7, 9,13-14,20, 27, Aug. 14 and 15,1926; discharge interpolate*. .... .    v .

104341 23 WSP 512  18
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Monthly discharge of Chelan River at Chelan, Wash., for theyeaxa ending Sept. SO, 1919
and 1920,

[Drainage area, 950 square miles.]

Month.

1918-19.

November.........
Pf^fnber . ,.

March.............
April..............
May...............

Julv......... ......

The year.... 

1919-20.

February. ».,......
March .< .....>. 

May...............

July...............

Theywur...,

Observed discharge in 
second-feet.

Maxi­ 
mum.

1,840 
910 

1,240 
1,150 

980 
730 

3,810 
7,600 
7,270 
6j»30 
3,400 
1,860

7,600

730 
585 
586 
730 

3,040 
2,760 
1 970 
3,340 
4,010 
5,580 
2,900 
1,240

5,580

Mini­ 
mum.

845 
630 
662 
678 
630 
547 
730 

3,970 
5,410 
4,150 
1,740 

730

547

427 
381 
547 
512 
©8 
211

2,050 
1660 
2,900 

845 
980

211

Mean.

1,020 
781 
932 
866 
769 
«15 

2,070 
4,900 
6,410 
6,060 
2,380 
1,260

2,350

578 
460 
568 
595 
839 

1,050 
1,020 
2, 880 
2,930 
4,790 
2,170 
1,130

1,590

Run-off in acre-feet. /

Observed.

62,700 
46,500 
57,300 
53,200 
42,700 
37,800 

123,000 
301,000 
381,000 
373,000 
146,000 
75,000

1,700,000

35,500 
27,400 
34900 
36,600 
48,300 
64,600 
60,700 

177,000 
174,000 
295,000 
133,000 
67,200

J» 150, 000

Stored.

-6; 500 
-«,ood

r+9,-69B 
+2,400 

-10,500 
+3300 

+26,200 
+41,500 
+4,300 

-41,900 
-22,900 
-18,000

-21,500

-11,800 
+22,100 

-300 
+6,000 

-13,500 
-6,500 

-10,000 
+4,350 

+83,200 
-§,500 
-29,800 
+6,500

+26,200

Without 
storage.

56,20$ 
37,500 
66,900 
55,600 
32,200 
41,100 

149,000 
342,000 
385.000 
331,000 
123,000 
57,000

1,680,000

24,200 
49,500 
34,600 
42,600 34,$00' 
58, MO 
50,700 

181,000 
257,000 
270,000 
103,000 
73,700

1, 180,800

Discharge 
without storage 
in second-feet.

Mean.

£ « :
  8

580 
668 

2.500 
5,560 
6,470 
5,380 
2,000 

958

2,320

394 
832 
563 
693 

; 605 
945 
852 

2,940 
'4,320 

4,390 
1,680 
1,240

1,620

Per 
square 
mile.

' 0.962 
t668; 

1.15 
.952 
.611 
.763 

2.63 
5.85 
6.81 
5.66 
2.11 
1.01

2.44
 l' "'""  LJ.'    -g*

.415 

.876 

.593 

.72* 

.637 

.995 

.897 
3.09 
4.55 
4.62 
1.77 
1.31

1.71

Run-off 
in 

inches.

l.ll 
.74 

1.33 
l.lfl 
.84 
.81 

2.93 
6.74 
7.60 
6.52 
2.43 
1.13

33.08

.48 
' .98 

.68 

.84 

.69 
 -t»     -1.00 
8.56 
5.08 
5.83 
2.04 

"1.46

23.29

NOTE. Storage estimated from gage-height record of Lake Chelan and capacity of lake determined from 
areas measured on topographic maps.  

ENTIAT RIVER BASIN. .

ENTIAT RIVER AT ENTIAT, WASH.

LOCATION. In sec. 18, T. 25 N., R. 21 E., one-eighth mile below power plant of
Wenatchee Valley Gas & Electric Co., three-fourths mile west of Entiat, C^el^
County, and 1 mile above mouth.

DRAINAGE AREA. 419 square miles (measured on topographic maps). 
RECORDS AVAILABLE. October 5, 1910, to September 30, 1920. 
GAGE. Inclined staff on left bank one-eighth mile below power plant; read by L. G.

Asher. 
DISCHARGE MEASUREMENTS. Made from private bridge 200 feet below power plant

or by wading. 
CHANNEL AND CONTROL. Bed composed of gravel and boulders; shifting. One

channel at all stages. Left bank high; not subject to overflow; right bank slopes
gradually. 

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September
30,1919, 3.9 feet May 28 (discharge, 2,950 second-,feet); minimum stage recorded,
0.70 foot November 25 (discharge, 64 second^feet). 

Maximum stage recorded during year ending September 30, 1920, 2.55 feet
June 19, 22, and 23 (discharge, 1,030 second-feet); minimum discharge estimated
at 50 second-feet on December 14, when stage-discharge relation was affected
by ice. ,
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1910-1920: Maximum stage recorded, 5 feet June 17, 1916 (disehargej 5,150 
second-feet); minimum discharge probabty occurred December 14,1919.

ICE. Stage-discharge relation affected by ice; flow estimated from gage-height record, 
discharge measurements, observer's notes, and weather records.

DiVERSIONS . Several diversions above station for irrigation. Entiat Irrigation Co. 'B 
high-line canal (capacity about 15 second-] eet) carries watjer past station.

REGULATION^ Flow affected by changes in losid at power plant.
ACCURACY. Stage-discharge relation permanent except as affected byice,-.Rating 

curve well defined. Gage read once daily ̂ o hundredths. Daily discharge ascer­ 
tained by applying daily gage ; height t<j> rating <*asb| !', ' Beebrds; good except 
during periods when stage-discharge relation was affected by ice.

COOPEBATION. Gage-height record furnished! by Wenatche^ Valley Gas & Elec­ 
tric Co. l

Discharge measurements of Entiat River at Entiat, Wash., during the years ending Sept.
30, 1919andi920. . ; ]

Date.

1919. 
Jan.y 7

24
24

17
Aug. 1

6
Oct. 8

Made by  <,

.. ..do.. ..........<..

.....do.. ...... .........

.....do.................
G.L. Parker..... ......

.....do.................

Gage 
height.

Feet. 
«3.00

1.28
1.28
3.10
2.85
1.93
1.72
.92

Dis­ 
charge.

Sec.-ft. 
125
224
220

1.740
1,380

506
416

Dijite.

1919. 
Oct. 8
Dec. 11

1920.
Jan, 21
Junte 19
Aug. 20
Sept. 18

Made by 

.....do.................

B. B. Kilgore. .........

Gage 
height.

JRset. 
0.94

«1.93

*.94
2.54
1.00
1.22

Dis­ 
charge.

Sec.-ft. 
lift
125

8L.7
1,060

134
20ft

o Stage-discharge relation affected by ice. ;

Daily discharge, in second-feet, of Entiat River\ at Entiat, Wash-, for the yean ending
Sept, SO, J9J9 ayd 1920.

Day.

1918-19. 
1. .............
2.. ............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12
13..............
14..............
 !»..... .........

16............:.
17..............
18..............
19..............
20

31..............
22..... .........
23 ...
a*.v.... ........
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

114
116
127
132
138

138
1$
138
135
310

583
260
215
180
158

132
193
161
155
149

149

132
135
132

127
138
193
167
161
138

Nov.

132138'
138
138
132

,,127' ' 127'
122
119
122

127
127
124
129 1
132

127
127
135
129
127

122
116
111
97
64

66
74
O4

127
129

Dec.

132
129
138
138
149

161
144

132
132

127
129
161
355
289

211
193
174
177
161

161
132

1M
106

111

110

Jan.

120

140

140

122
122
132
187

141
215
229
222
187

119
167
161
155
146
129

Feb.

106

1 105

122
lift:

135

127

138
129
122
127

127
122
119
127
122

111
111
109106'
111

127
127
122

Ma

1
1
1'
1
1

1
1
11
1)
1

1
1
1
1
1

1
1
1
1
1

1
1
1
<y

21
a2*
21
3
%

r.

1
1

W
1
4

9
IT
16
M
*>

1
11
11
14

1

H?
jf
«*
ft

16
in
P.
HT

DO
11
!2
IS

iO
^

Apr.

404
4IU

431
ifia
458

458   ,4045
404
404
380

355
355
355
355
$32

332
355
380
iMli

404

404
404
404
ts&
ASA

Koa

653
Ann
fiftfi
ftftA

May.

1,030
1030

984
osu
893

768
' 728

808
938
Qfti

Ofti

984
938
fine
808

850
893
893

1,030
I rtBA

1 1 QA

1,410
n ion

% 1Qf| .-

«T n(W|

2,290
9 Tim

2 7Sfl
n O(W|

2.290

June.

2,290
1,760
1680
1,830
1,830

1,900
1 ftWl

1830
1,760
1,680

,540
,410
,410
,480
,540

1,410
1,350
J,410
1,680
1,989
1 QfiA

::,29o
:s,780<r JEA ;

  o Iftfi

2,290
2,290
|,290
979QA
v l^k

July.

1,680
1,540
1,540
1,480
1,480

1 4SA

1>«0
1,590
l ssa
1,410

1,410
1,410
1,350
1.230
1,290

1,290
1,290
1,130
1 AOft

ORi

ecu
ana
72S
600
653

653
JSSEI
KRA

Sift

518
518

Aug.

550
550
918
488
45*

4fti
' 404

4fU
JA1

401

Wl

355
355
«HU1

289

289
268
288
%R
28$

268
260
256

237

229
222
cuvr

200
193
193

Sept.

200 too

187
IKf*

174

174ijg
198
180
1AT

ISO
198
1ST
174
167

167
167
174
167

161
144
1AA

1QM»^

132
19f*

129
100
19T
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Daily discharge, in second-feet, of Entiat River at Entiat, Waah^for the years ending 
,.,.: Sept. SO, 1929 and 1920 Continued.

Day.

1919-20.i.........:....
2..............
3..............
<U... .........
5.... ...........

6..............
7.........'....
8..............
9..............

M. .............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22.. ...........
23.. .. .......
24..............
2&....,..'i.....
26..,....;..,...27..:....:......
28..............
29..............
30..............
31..............

Oct.

138

19O

129
127

199
inn

114
114
TflO

Ifift

106
1)06
104
106

106
101
104
106
106

104
106
106
104
101

97
97
97

101
104
101

Nov.

Ill
132
111
111
92

88
QQ

92
106
111

106
106
104
106
106

138
187
99Q

193
187

180
177
174
187
161

132
106
111
111
114

DQC.

,
110

80

180

161
156
162
140

146
138

Jan.

138
132

120

140

193
200
193

| 100

174

Feb.

180
IfiA

146
141
138

138
132
127
111

fia

70
On

106

127

106
124
127
127
127

122
111
104
111
122

127

124
127

Mar.

119
106
111
114
116

111
111
HI
114
111

111
111
116
127
136

132
127
116
106
127

132
132
132
129
127

127
127
127
127
129
122

Apr.

119
116
116
116
119

110
116
116
111
122!

127
127

' 127
122
124
19?

$7
127
132
138

141

138
141
187

260
289
310
366
332

May.

310
310
310
310
310

355
518
518
728
808

808
768
869
893
893

893
893
893
938
893

85$
768
583
550

518
518
488
488
488
468

June.

488
488
583
728
728

728728*
768
728
728

728
728
728
768
984

984
984
984

1,030
984

084
1,030
1,030

984
8%

850
850
80S
893
938

July.

984
984
984
984
984

, 850
850
808
728
588

583
683
683
618
618

618
618
583
583
550
 458
JIM* '-

355
332
310

310
310
289
289
289
268

Aug.

288
26ft
237

 232
222

222
215
218
211
207

200
193
193
ion
187

187
177
161

132

132
132
127
12T
J32

124
132
138
146
144
129

,Sept.

127
1.1O

116
116
114

106
101
101
101
101

104
nan

193
OOQ

211

193
200
199.

193

207
211
91 a
229
222

216
193
193
ion
167

NOTE. Stage-discharge relation affected by ice Dec. 28,1918, to Jan. 15, Feb. 2-6, Dec. 1-25,1919, Jan. 
3-16, and 20-30, 1920. Braced figures show mean discharge for periods included.

Monthly discharge of Entiat Hiver at Entiat, Wash., for the years ending Sept. SO, 1919
and 1920.

Month.

1918-19. 
October..................................................
November ...............................................

January... .-...^1".... ...... .......... .. ... . ...

March....................................................
iipril ' ' ^
May '

'Jijly.. ...................................................

September.. ......... .i ? ,.. ..............................

The year..,.. ................... ...... ,i. ..........

December,-...,^.,... .,.,.,.., ...........................
January ........ .'......'..;... . . .... ...
February. ........................... ...... .^.L. ........
Search..,,. ....,.,. .... ;.,......,... .............. ..
April...,,.....;;....,.,,.....,.......,,...............!..
May. .;....;:.'... ..'.... . . .....
June.....................................................
July...,......,.......:,,.....:......,.,......,......,...
August...;...., ........,,.,..., .:. ... ....................

Discharge in; second-feet.

Maximum,*

683: 
13*: 
355 
239 
149 
355 
984 

2^930 
2,7801,680; 'eso

200

2,950

138
' ' 229

........m

., . 180 
138 

. 356' 
938 

1,030 ;. 984
268 
260

1,030

Minimum.

114 
64

104 
332 

' 728 
.,1,360 
  " 518 

193 
127

64

97"' 83

79 
106 
111 
310 
488 
268 
122 
101

 'Mean.

170 
119 
160 
147 
121 
152 
458 

1,380 
1,890 

: 1,100 
S2S 
165

517

. 110- 
' 131 

114 
127 
124 
121 
168 
639 
829 
690 
177 
171

275

Run-off in 
acre-feet.

10,600 
7^080 
9,220 
9,tHO 
6,720 
9,369 

27,300

112! 009 
67,600 
20,200 
9,820

374,000

6,760 
7 800 
7,010 
7^0 
7,130 
7,440 
9,400 

39»300 
49,330 

' 36,300 
10,900 
10,20)

199, (MO
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WENATCHEE KIVJEB BASIN.

WENATOHEE RIVER NEAR LEAVENWORTH, WASH.

LOCATION. In SW. 1 sec. 12, T. 26 N., E. 17 &., 1,500 feet below highway bridge at 
Plain, half a mile below Beaver Creek, andj 14 miles north of Leavenworth, Chelan 
County. ;

DRAINAGE AREA. 691 square miles (measured on topographic maps).
RECORDS AVAILABLE. November 27, 1910, fej September 30, 1920.
GAGE. Since September 6, 1913, vertical and inclined staff gage on left bank, 1,500 

feet below highway bridge; read by P. H. Hertzog. November 28, 1910, to 
September 5, 1913, vertical staff 15 feet downstream at same datum.

DISCHARGE MEASUREMENTS. Made from cable three-eighths mile above gage or by 
wading.

CHANNEL AND CONTROL. Bed composed of | gravel and small bowlders. Control 
likely to .shift during extremely high watter. One channel at all stages. Banks 
high and not subject to overflow. Stage cff zero flow, according to measurements 
made September 27, 1918, gage height 1.J2 feet ±0.2 foot. «

EXTREMES ofc DISCHARGE. Maximum stage riecoMed during year ending September 
30, 1919, 8.6 feet May 28 (discharge, 11,500 second-feet); minimum stage re* 
corded, 2.9 feet September 30 (discharge^ 540 second-feet).

Maximum stage recorded during year! ending September 30, 1920, 6.7 feet 
July 1 (discharge^ 6,470 second-feet); minimum stage recorded 2.70 feet October 
19-21 and 29 (discharge, 405 aecond-feet)i.

1910-1920: Maximum stage recorded, IfL.l feet December 30, 1917 (discharge, 
18,700 second-feet); minimum discharge, 316 second-feet, September 29 and 30, 
1915, and October 11 and 12, 1915.

ICE. Stage-discharge relation affected by ice during severe winters; flow estimated 
from gage-height record, discharge measurements, observer's notes, and weather 
records. !

DIVERSIONS. The Wenatchee Park Land & Irrigation Co. diverts a maximum of 
about 12 second-feet from Chiwawa River during irrigation season.

REGULATION. None.
ACCURACY. Stage-discharge relation permanent except as affected by ice or logs. 

Rating curve well denned. Gage read ;to hundredths once daily. Daily dis­ 
charge ascertained by applying daily gage height to rating table. Records 
excellent. .

COOPERATION,. Gage-height record furnished by Quincy Valley Irrigation District.

Discharge measurements of Wenatchee River near Leavenworth, Wash,, during the years 
ending Sept. 30, 1919 and 1920,

Date.

19X9. 
Jaa. 5

Oet. 10

Made try 

Carson and Cook*. . ....

.....do..............:..

Gage
height.

Fleet, 
3.19
6,34'
3.77 '

Dis­ 
charge.

Ste.jt. 
789

5.7W
410

'

ft1 A
ft

 

>ate.

1920;

og. 1%
spt. If

Made by 

K. B-EilMWe... .......

height.

Feet. 
6.02
3,16
4..4S

Dis­ 
charge.

See.jt, 
4.790

H6
2,360

. .. &
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Daily discharge, in second-feet, of Wenatchee River near Leavenworth, Wash., for the 
years ending Sept. 30, 1919 and 1920.

Day.

1918-19. 
1..............
2. .............
3..............
4..............
5..............

6..............
7..............
8..............
...............

10..............

11..............
12. ........... ..
13..............
14..............
15..............

16..............
17..............
18  ...........
19..............
20..............

21..............
22..............
28............; .
24..............
25..............

26..............
37. .............
28..............
29
v\
31..............

1919-20. 
1..............
2..............
3. .............
4..............
5..............

6..............
7..............
8..............
9..............
10............;.

II................
12..............
13..............
14..............
15..............

16..............
17..............
I8. f . .. ........ :
19..............
20..............

21..............
32..............
23..............
n.. ............
25..............

26..............
27..............28.. ............
29..............
30..............
31..............

Oct.

580
510
620
580
620

790
745
700

. 580
660

745
2,050
1.480
1,140

980

930
930
835
790
745

700
745
680
660
660

620
835

2,0^0
1 920
1,660
1,540

580
540
505
470
457

457
450
470
470
450

464
470

*505
505
470

457
438
418
405
405

405
464
470
457
438

431
424
412
405
418
JQQ

Nov.

1,420
1.360
1,300
1,190
1,240

1,080
980
930
930
980

1,030
980
980

1,140
1,190

1,190
1,080
1,030

980
930

930
880
835
790
745

790
790
745
745
745

470
745
660
620
580

540
505
470
470
438

457
424
470
438
540

3,070
3,740
3,390
2,760
2,180

1,920
2,180
2,460
2,320
2,180

1,920
1,660
1,540
1,420
1,300

Dec.

745
930

1,660
2,460
3,070

2,460
2,180
1,920
1,660
1,540

1,420
1,420
2,050
5,110
4 490

3,390
2,910
2*460
2,180
1,920

2,320
1-920
1,540
1,420
1,300

1,190
1,190
1,190
1 190'osn

880

1,190
980
835
745
745

745
790
700
660
620

620

aOU

620
660

1,080
1,190
1,080

1,190
1,420
1,480
1,660
1,660

1,540
1,660
1,660
1,660
1,660
1,660

Jan.

790
TOO
835
790
790

880
7Qn
790
745
790

790
7Qft
790
790
790

790
980

1,660
1,660
1,540

1,420
*'3>
1020
1,790
1,660

1,660
1,480
1,420
1,360
1,300
1,240

1,420
1,300
1,140
1,080
1,080

980
930
835
835
790

790
-835-

790
790
930

1,190
1,920
2,760
3,390
2,610

2,180
1,920
1,660
1,660
1,360

1,360
1,360
1,540
2,320
2,460
2,320

Feb.

1,080
1,080
1,030
1,080
1,080

980
980
980
980
930

930
ssn
889
835
835

835
880
790
790
790

700
700

' 700
700
700

700
700
745

2,180
1,920
1,660
1,660
1,540

1,420
1,420
1,300
1,300
1,190

1,190
1,190
1,080
1,080
1,080

1,080
1,080
1,030
1 080
1,030

980
980
930
880
930

880
880
880
880

Mar.

700
700
745
700
700

700
660
620
620
620

660
660
620
620
620

620
660

. 700
790
790

790
790
790
835
835

880
880

1,030
1,140
1,420
1,660

835
835
790
790
790

790
790
790
790
790

790
790

1,300
1,480
1,360

],,240
1,300
1,080
1,080
1,080

1,080
1,140
1,190
1,190
1,080

1,080
1,080
1,080
1,030
1,080
1,080

Apr.

1,920
2,180
2,460
2,760
2,760

2,610
2 460
2 ion
2,460

2,460
4 OQft

2 QOfl

2 ion

2 f fift

2 lftA

2 1(M\

2,610
3,070
3,070

2 Q1/I

2,910
O O1 rt

3,230
3,390

3,740
4 ftQft
5,330
5,770
6,230

1,030
980
980
930

1,080

1,030
980
980
980
980

980
1,030
1,080
1,080
1,080

1,080
1,080
1,080
1,190
1,190

1,140
1,160
1,190
1,190
1,300

1,660
1,920
2,320
2,610
2,610

May.

6,230
5,570
4,900
4,490
4,300

3,740
3,920
4,300
4,690
4,490

4,690
4,110
3,560
3,740
4, 110

4,300
4,110
4,110
4,300
5,330

6,230
8,230
-ft 23ft

7,970
7,200

9,030
10,700
11,500
0,400
Q AQfl

A <MV\

2,460
2,320
2,320
2,320
2,460

 2,760
3,070
4,490
4,900
4,900

^690
4..300
4,490
4,490
4,300

4,490
4,690
5,110
4,690
4,110

4,110
3,390
3,070
2,760
2,610

2,460
2,460
2,460
2,460
2,320
2,920

June

5,770
5-770
6,710
6,230
6,710

7,200
6,710
6,000
5,770
5,330

4,900
4,690
4,900
5,330
5,330

5,330
5,330
5,550
6,710
8,490

8,760
9,030
8,490
7,710
7,200

7,710
7,710
6,950
6,470
5,330

2,320
2,610
3,070
3,740
4,300

2,460
4,110
4,300
4,110
3,740

3,740
3,740
3,740
4,300
4,490

5,550
5,330
5,330
4,900
4,900

4,900
5,550
4,900
4,110
3,560

3,390
3,390
4,110
4,900
5; 770

July.

5,770

6,000
6,710
7,200

6,710
6,000
5,330
5,330
6,000

6,230
6,230
6,000
6,230
6,710

6,230
6,470
4900
4,110
4,110

4. no
4*300
3,920
3,560
3,560

3,230
2,910
2,760
2,760
2,760
2,760

6,470
6,000
5,330
5,330
4,900

4,490
4,110
3,920
3,920
4,110

3,740
3,560
3,390
4,110
3,740

3,560
3,070
3,070
3,070
2,610

2,460
2,050
1,930
1,920
1,920

1,540
1,360
1,540
1,540
1,480
1,480

Aug.

2,760
2,760
2,460
2,320
2,180

2,180

2 tan
2 /VCfl

1,920

1 Q9fl
i win
1,790
1 0JAA

1 "UA

I KAfl

1 *UA

1,660
1,540
1 C-JA

1 480
1*420i '<>£&
1,280
1 190

1 190
1*140
l'030

980
QQA

1,(J80

1,420
1,300
1,240
1,190
1,140

1,190
1,190
1,190
1,240
1,140

1,080
1,140
1,140
1,080
1,080

1,030
980
980
Et5
700

745
790
790
790
700

700
660

1,030
1,080

980
889

Sept.

980
930
880
835
790

70ft
con

790
798
745

790
1,030

930
835
790

790
7(v\
7flrt'
790
700

660

Aork

620

fiOA

620
tL&(\

580
540

790
745
700
700
660

620
620
620
580
580

«20
2,050
2,400
2,760
2,460

2,320
2,180
2,180
1,920
1,790

1,660
2,460
2,180
2,050
1,920

1,790
1,920
1,798
1,660
1,540

NOTE. Discharge estimated because of ice Dec. 12-15, 1919, and by log 
read Apr. 22, Sept. 13 and 24,1920; discharge interpolated. Braced figures 1 
included.

spt. 15-30, 1920. 'Gage not 
- mean discharge for period



TJPP6R COLUMBIA KIVEK BASIK.

Monthly tfischarge of Wenofickee River near Leavenw&rth, Wash., for the years
Sept. 30,1919 ttnd 19W. ;

'   : f Drainage area, 591 square miles.] . < / ~

lionth.

1918-19, 
October ...........................

March.. ..........................
April... ...........................ifiy....,:. ........................
Jime.......... ....................
July.. ............................
August ..........................

The year...... ..............

191ft- '£. 
October........... ..............
November ........................
December. .........,.............'.
January.......... ...............
February ......... . .............
March..............-.............:.
April. ...........................
Wtay..................... .
June............................
July.......................:,....
August...........................
September ........................

The year.. ..................

              . ., ...... . .._,. .. ., ., , 
Discharge in second-feet:

Maximum.

2,050 
1,420 
5,110 
1,920 
1,080 
1,660 
6,230 

11,500 
9,030 
7,200 
2,760 
1,030

11,500

580 
3.740 
1,660 
3,390 
2,180 
1,480 
2,610 
5,110 
5,770 
6,470 
1,420 
2,760

6,470

Minimum.

540 
745 
745 
745 
700 
620 

1,920 
3,560 
4,690 
2,760 

980 
540

540

405 
424

790 
880 
790 
930 

2,320 
2,320 
1,360 

660 
580

405

Mean.

937 
998 

1,970 
1,140 

868 
792 

3,000 
6,010 
6,470 
4,990 
1,700 

759

2,480

456 
1,400 
1,060 
1,500 
1,200 
1,020 
1,260 
3,480 
4,180 
3,280 
1,010 
1,540

1,790

Per 
square 
mile.

1.59 
1.69 
3.33 
1.93 
1.4? 
1.34 
5.08 

10.2 
10.9 
8,44 
2.88 
1,28

4.20

.772 
2.37 
1.79 
2.54 
2.03 
1.73 
2.13 
5.89 
7,07 
S.55 
1.71 
2.61

3.01

Rnn-ofl. 4

Inches.

1.83 
1.89 
3.84 
2.22 
1,53 
1.54 
5.67 

11.76 
12.16 
9.73 
3.32 
1.43

56.92

.89 
2.64 
2.06 
2.93 
2.19 
1.99 
2.38 
6.79 
7.89 
6.40 
1.97 
2.91

41.04

Acre-feet.

57,600 
59,400 

121,000 
70, M» 
48^200 
48700 

179,000 
370,000 
385,000 
307,000 
105,000 
45,390

1,800,000

28,000 
83,300 
65,200 
92,200 
69,000 
62,700 
75,000- 

214,080 
249,000 
202,000 
62100 
91,600

1,290,000

YAKIMA RIVER BASIN. 

KESCHELTJS LAKE HEAR MARTHT, WASH.

LOCATION. At outlet of lake, \\ miles northeast of Meadow Creek railroad statioi, 
3| miles northwest of Martin, Kittitas County, and 9$ miles northwest of Easton.

DRAINAGE AEJBA. 55 square miles (measured on topographic maps).
RECORDS AVAILABLE. January 12,1906, to September 30,1920.
GAGE. Water-stage recorder installed March 20, 1919. Vertical Maff attached to 

pier of bridge to gage house; read by A. L. Flint, E, C. Randt, and C. O. Shupe. 
.Position oftgagechanged fluently during 1914 and 1915 to accommodate work 
on construction of new dam. Since August 19,1914, gages have been set to sea- 
level datum; prior to that date at height of gate sill in temporary crib dam  
elevation, 2,457 feet.

EXTREMES OF STORAGE. Maximum stage during year ending September 30,1919, 
from water-stage recorder, 2,491.98 feet at 7.50 p. m. July 15 (storage, 100,070 
acre-feet); minimum stage recorded, 2,430.74 feet at 6,30 p. m. October 11 (stor­ 
age, 7,191) acre-feet).

Maximum stage receded duringyear ending September 30,1920, 2,515.32 feet 
at 9 a. m. June 16 (storage, 153,500 acre-feet); minimum stage from recorder, 
2,431.35 feet at 5.15 p. m. October 31, (storage, 7,960 acre-feet).

1906-1920: Maximum-stage recorded on June 16,1920; DftjniinTi  stage recorded 
on October 11.1918. '

STORAGE. Capacity of reservoir, 152,000 acre-feet; elevation of gate sill, 2,425 feet,, 
and of spillway crest, 2,515 feet. ' Record of storage or release each month used 
to determine discharge without storage at g^ing station below dam. ;

ACCURACY. -Sage tead twice daily to hundredths prior to March 20,1919; also Jan­ 
uary 1 to March 20 and June 1 to September 30, 1920. Water-stage recorder in



SUBFACE WATER SUPPLY, 19-lfc AJSTD l£@0f i>ABT XII  A.

gate tower referred to staff gage once daily and used when, gates were closed 
March 20 to December 31, 1019, and March.21 to May 31, 1920. When gates 
were open staff gage read twice daily to hundredth!. Records excellent. 

CoopBRA-raotf. Complete record furnished by United States Reclamation Service.
Storage, in acre-feet, in Keechelus Lake near Martin, Wash., for the years ending Sept.

SO, 1919 and 1920.

Day.

1918-19.

fc:::::::::a*-.-.,......... p.........5............. 
ft..:,.........
7^'..... .......
JL............
n

11..........*..
12,.....-...-"
IQ 13.............

U.. ...........

te:::::::::
18. .' . ...$*:*:;:::":::
an

91...,......,.,
22.............

24
25.............

26..............
27..............
28..............
29..............
30,...  ..  .., si.............!

1919-20. 
1..............
2r . ............
3. .............
4..............
5..............

«.............<.
7..............
8..............
9..,........, r .io...:........:.

11... ...........
12.......'.......
13.. ............
14..............
IS..............
16..............
17..............IB....:......,..
19..,,.....,....
20..............
21..............
22..v. ..........
23..............
24..............
25..............
26..............
27   t   
28..............
29..............
30..............
31..............

Oct

7,740 
7,670 
7,600 
7,440
7,41

7,380 
7,370 
7^320 
7,27 
7,200

7,190
7J820 
8,12 
8,31 
8,460

8,690 
9,07 
9,320 
9,600 
9,840

10,110 
10,330 
10,630 
11,130 
11,820

12,230 
13,610 
17,630 
18,960 
J,9,32Q 
19,060

31,980 
30,680 
29,2% 
27,940 
26,270

24,870 
23,490 
22,049 
20,570 
19,240

18,020 
1«,860 
15,670 
14,560 
13,510 
12,510 
11,640 
10,630 
10,260 
9,780
9,460 
9,220 
8,380 
8,730 
8,510
8,310 
8,160 
8,120 
8,120 
8,Q40
7 Qfifi

Nov

18,590 
18,020 
17/370 
16,61i5;e7o
15,080 
15,41 
15,720 
15,890 
16,730

17,260 
17,630 
16,530 
15,700 
14,990

14,600 
13,660 
12, 870 
12,150 
11,440

10,820 
10,240 
9,680 
9,240 
8,920

8,690 
8,420 
8,260 
8,050 
7,940

8,560 
9,83Q 

10,210 
10,470 
10,570

10,590 
10,570 
10,490 
10,420 
10,200

10,110 
10,010 
9,870 
9,830 

10,200
14,340 
16, 680 
18,270 
19,810 
21,070
21,960 
32,820 
23,640 
24,630 
25,290
25,810 
26,1*0 
26,640 
27,170 
27)680

Dec

7,890 
8,27 

ll! 430 
13,880 
14,91

14,950 
14,640 
14,17 
13,680 
13,200

12,350 
12,250 
13,400 
18,540 
19,190

18,900 
18,41 
17,71 
16,880 
16,11

15,360 
14,640 
13,900 
13,250 
12,660

12,150 
11,780 
11,430 
11,020 
10,720 
10,420

28,060 
28,310 
28,630 
28,820 
29,160

29,430 
29,520 
29,620 
29,710 
29,860

29,880 
29,910 
30,020 
30,020 
30,030
30,100 
31,040 
31,780 
32,150 
82,780
33,260 
34,070 
36,060 
38,110 
40,250
41,380 
42,480 
43,380 
43,990 
44,790 
45,600

Jan

10,190 
9,820 
9,580 
9,350 
9,150

8,940 
8,760 
8,61 
8,480 
8,33

8,180 
8,140 
8,100 
8,030 
8,040

8,350 
9,580 

11,320 
12,920 
13,700

14,660 
16,390 
20,880 
23,740 
25,770

26,430 
27,090 
27,650 
28,170 
28,620 
29,000

49,290
46,830 
47,300 
47,800
48,17C

48,520 
48,730 
49,110 
49,440 
49,710

49,940 
50,200 
50,910 
51,560 
53,080
53,090 
55,320 
58,990 
62,880 
64,830
65,920 
§6,540 
66,930 
67,360 
68,990
69,82070, no
71,780 
73280 

4; 500 
5,500

Feb

9fc3M 
29,800 
30,- 180 
30520 
30,31

30,07 
29,860 
29,520 
29,240 
28,980
*>o *ri

28,420 
23,13 
27,580 
25,87

25,190 
25,290 
25,420 
25,560 
25,760

25,900 
26,030 
26,190 
26,350 
26,510

26,670 
26,900 
27,100

76,410 
77,06( 
72.62C 
78,550 
78,880

79,470 
79,990 
80,290 
80,580 
80,810

81,010 
81,340 
81,660 
81,970 
82,190
82,370 
82,500 
82,700 
83,090 
83,400
83,730
83,950 
84,320 
84,360 
84,500
84,730 
84,970 
85,060 
85,230

.....

Mar.

27,300 
27,540 
27,760 
27,980
28,180

28,390 
28,590 
28,790 
28,980 
29,120

29,310
29,460 
29,590 
29,750 
29,910

30,100 
30,310
fff\ eon

30,760 
30,960

31,150 
31,350 
31,560 
31,750 
31,960

32,130 
32,370 
32,640 
32,900 
33,340 
33,910

85,400 
85,580 
85,720 
85,960 
86,190

86,390 
86,540 
86,660 
86,860 
87,030

87,220 
87,300 
88,790 
XX 360 
91,330
91,870 
92,340 
42,740 
93,140
se'ieo
83,840 
94190 
a!; 580 
95,020 
95,460
95,770 
96,150 
96,450 
96,850 
97,250 
97,550

Apr.

34,520 
35,170 
35,900 
38,990 
38,160

39,010 
39,780 
40,380 
41,000 
41,960

42,980 
43,590 
44,270 
44,860 
45,400

t 900 
590 

,380 
48,310 
49,210

50,030 
50,810 
51,660 
52,510 
53,390

54,420 
55,730 
57,340 
58,750 
60,350

97,890 
96,230 
98/490 
99,030 
99,810

100.320 
100810 
101,140 
101,461 
101,750

101 V960 
103,380 
102,680 
'lOSjOSO 
103,460
103,820 
104,130 
1«*,«3$ 
44,820 

195,330
105,590 
105,880 
106,130 
106,470 
106,740
107,140 
107,«9§ 
108,490 
109,280mm

May

62,01 
63,660 
65,000 
66,060 
66,860

67,730 
68,280 
68,77 
69,27 
69,740

70,110 
70,580 
71,220 
71,980 
72,820

73,840 
74,780 
75,620 
76,550
77,800

78,460 
78,760 
78,920 
78,830 
78,540

79,320 
80,330 
80,760 
80,630 
80,400 
79,930

110,5*0 
111,120
111,700 
112,150 
112,690

113,410 
114,540 
115,990
117,800 
119,270

120,480 
121,43) 
123,460 
39,460 

124,420 
25,400 
27,030 
28/638 
29,910
'fiyoso

132,049 
32,790 
33,640 
34,310 
34,920
35,470 

136,120 
36,790 
37,460 
38,020 
38,550

June.

79,750 
79,770 
80,130 
81,500 
83,180

84,900 
86,190 
87,370 
88,690 
89,900

90,880 
91,810 
92,800 
93, 880 
94,780

95,160 
95,460 
95,890 
96,170 
96,270

96,230 
96,150 
96,090 
95,990 
96,010

96,050 
95,930 
95,890 
95,850 
96,210

99,080 
39,780 
40,630 

141,580 
42, 780

43,840 
44,870 

145,980 
47.4M 
47J9i

48,900 
49,740 
50,570 
51,560 
52,,W
53. iea
52040 
51J78Q 
51,860 
51,980

152,040 
152,180 
51,&» 
J1J4BO 

50,900 
50,550 
50,350 
49,330 
47,$70 
47,400

July.

96,450 
87,190 
98,050 
98, W
tWjOt

100,010 
99,810 
99,790 
99,750 
99,750

99,91Q 
99,950 

100,010 
100,010 
100,070

100,070 
100,010 
99,970 

100,010 
99,990

99,990 
99,950 
99,870 
99, &0 
99,970

99,500 
99,340 
99,160 
98,980 
98,800 
98,620

47,940 
48,540 
49,070 
48,540 
49,340

48,070 
45,780 

143,420 
140,630 
187,490

134,360 
131,230 
127,910 
124,740 
W.370
117,910 
114416 
111,120 
107.490 
103,7%
106,110 
97,130 
94,290
91,380 
88,440
85,550 
83,360 
81,320 
78790
76,330 
72,370

Aug.

98,410 
98,210 
98,010 
97,750
97,550

97,330 
97,130 
96,930 
96,690 
96,490

46,230 
95,930 
96,650 
95,360 
95,140

94,860 
94,600 
94,290 
93,080 
92,840

91,830 
90,490 
89,060 
87,560 
85,910

84,380 
82,720 
81,140 
79, 580 
78,010 
76,460

71,470 
69,120 
66,880 
«4V730 
03,150

60,120 
58,070 
55,630 
53,250 
51,460

49,580 
47,700 
45,760 
43,990 
42,260
40.-530 
38,79B 
(7,486 
35,930 
34,480
13,100

8^230 
28,180
27,240 
26,640 
26,510 
25,900 
25,120 
23,110

Sept.

74,«80 
'73, W7j>teo
70/390 
67,960

6S,51d 
63,680 
61,920 
59,870 
57,710

55,850 
54,220 
52,570 
SO, 970 
49,160

47,558 
46,180 
44,930 
43,800 
42,980

41,840 
40,960 
39,970 
38,960 
38,000

37,030 
38,110 
35,100 
34,170 
33,170

21,150 
19,440 
17,810 
16,380 
14,990

13,670 
12,580 
11,680 
10,940 
10,400

10,110 
10,220 
10,500 
11,660
12,800
13,490 
13,980 
14,420 
14,840 
15,140
25,320 
14,690 
14,040 
13,380 
12,720
12,180 
12,060 
12,610 
12,920 
12,320
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YASXMA RIVER HEAR MAETIH, WASH.

LOCATION. Below dam at outlet of Keedxelus Lake, \\ miles east II Meadow Creek 
railroad station, 3$ miles northwest of Martin, and 9$ miles northwest of Eaaton, 
Kittitas County.

DRAINAGE ABBA. 35 square miles.(measured on topographic maps).
KBCORD& AVAILABLE. October 18 to November 14, 1903; January 28, 1904, to Sep­ 

tember 80, 1920.
GAGE. Inclined staff gage in paved section on left side of outlet works, installed 

December 2,1916; read by A. L. Flint, B. C. Randt, and C. 0. Shupe. Previous 
gage vertical staff just above cable, 'lj miles below dam, installed May 4, 1915. 
For description of former gages see Water-Supply Paper 442.

DISCHARGE MEASUREMENTS. Made from cable 700 feet below dam or by wading.
CHANNEL AND CONTROL. Bed composed of gravel; shifts at high stages. Logs and 

brush sometimes lodge on riffle control below gage .and affect stage-discharge 
relation.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30,1919, 8.5 feet from 6.30 p. m. September 4 to 3 p. m. September 6 (discharge, 
1,400 second-feet); minimum stage recorded, 0.82 foot from 6.15 p. m. October 
20 Ito 7.40 a. m. October 23 (discharge, 0.2 second-feet).

Maximum discharge during year ending September 30, 1920, 2,370 second- 
feet at 6.05 p. m. July 19 (discharge computed from gage openings); no flow

r, September 14-20 and 28 when reservoir gates were closed.
1904-1920: Maximum discharge, 7,370 second-feet at 10.45 a. m. March 26, 

1915, when temporary crib dam was washed out (gage destroyed; discharge 
computed from hourly gage readings of lake surface and estimated natural inflow 
to lake); practically mo flow when gates in Keechelus reservoir dam are closed.

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS . None.
KEGULATIQN. Flow partly controlled by storage and release of water at Keechelus 

reservoir. Monthly discharge without storage determined from records of stage 
at reservoir.

ACCURACY. Stage-discharge relation changed during Itfw-water period in April and 
May, 1919; also June 15 to September 20, 1920. Rating curves well defined; 
no curve developed for period June 15 to September 20, 1920. Gage read twice 
daily to hundredths. Daily discharge October 1, 1919, to June 14, 1920, and 
September 21-30,1920, ascertained by applying mean daily gage -height to rating 
tabje or by shifting-control method; June 15 to September, 20, 1920, by use of 
reservoir gate openings and coefficient determined by current-meter measure­ 
ments. Records good except for April and May, 1919, for which they are only 
fair, as date of change in control is uncertain.

COOPERATION. Complete record furnished by United States Reclamation Service.

Discharge measurements of Ydkima River near Martin, Wash., during the years ending
Sept. 30, 1919 and 1920.   .,.-.-. .

"Date.

  1919. 
Feb. 14

15 
15 
16
16 

May 28
Aug. 5

Made by  

C.W. Bishop..........
.....do..».........,.,^. 
Bishop una Moxley . . < .

.....do.................

.....do.................

 *.
Feet. 

7.20
7.78 
6.75 
5.75
2.50 
8.04
4.00

Bis.
charge.

Sfc.-ft. 
1,090
1,290 

925 
625
54.7 

1.240
189

Date.

1919. 
Aug. 27

1920. 
Apr. 15
May 25

July 13

Made by  

.....do...........;...,.

... ..do. ...... .......... 

.....do.................

.....do.................

Gage 
height.

Feet. 
R oft

2.08
2.20 
7.40
9.80

»fr. 
charge.

Sec.Jt.
858

23.2
30.6 

517
1,620
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Daily discharge, in second-feet, of YaMma River near Martin; Wash., for ike years ending
Sept. SO, 1919 and 1920.

Day.

1918-19, 
1.... ..........
2..............
3..............
4..............
5..............

6..............
7..............
«... ...........
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1919-20. 
1..............
2... ...........
3..............
4..............
5..............

6..............
7..............
8..............
9.. ...........
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

28..............
27..............
28..............
29..............
30..............
31..............

Oct.

98
107
123
122
120

111
134
152
140
130

31
28
29
23
12

9
8
4
2
.4

.2

.2

.2

.7
,6

.4
28

521
547
646
698

738 ,
828
9Cf4
889
889

858
889
889
858
-889 -

828
798
768
666
652

585
498
419
355
307

262
236
217

172

168
152
141
130
122
118

Nov.

m
684
727
787 ,
847

314
8
..4
.4
.4

.4
549
879
879
817

817
757
727
670
628

573
§21
470
412
379

348
328
308
289-
280

: 152
220
271
228
189

189
189
189
186
189

189
182
192
189
189

253
182
100
89
84

86
86
91
91
HO

73
57
20
5
5

Dec.

289
328
547
727
787

787
757
712
670
614

573
.547
600
979

1,010

1,010
945
879
817
757

727
670
614
547
508

458
434
412
368
338
308

4
4 4
4
4

4
4
4
4
4

4
4
4
4
4
'4 '

4
4
4
4

4
4
4
4

4
4
4
4
4

Jan.

308
289
271
253
236

228
212
204
197
183

175
172
150
125
116

118
133
156
181
112

4
4
4-' ' 4

4

4
4
3
3
3
3

4
4.-.*
4
4

4
4
4
4
4

4
4
4
4
4

4
5
5
9
10

11
11
11
12
13

15
15
15
16
17
1S

Feb.

3
3
3

' 153
348

348
348
348
348
338

328
328
328
776

1,010

3?7
53
50
48
47

45'" ' 45

45
45
44

44
44
44

18
18
19
19
19

20
20
20
20
20

20
21
21
21
21

21
21
21
21
21

21,
21
21
21
21

21
21
21
21

Mar.

44
42
41
40
39

36
34
33
33
32

31
31
30
30
29

28
28

  27
26
25

24
24
22
20
18

16
16
15
15
15
15

21
21
21
21
21

21
21
21
21
21

22
  22
22
22
22

'22
22
23
23
23

24
23
22
22
24

24
24
24
24
24
24

Apr.

15
15
15
15
15

15
16
16
15
15

15
15
15
15
15

15
15
15
15
15

15
15
16
15
15

14
14
14
14
14

24
24
24
24
24

24
24
24
24
24

24
24
24
24
24

24
24
24
24
24

24
24
24
24
25

27
29
30
32
32

May.

14
15
17
18
18

74,
245

345
355

365
307
134
114
116

118
120
122
124
260

952
984
984
8S9

952
1,020
1,220
1,080
920
867

32
31
30
30
30

30
30
30
30
29

29
-.- 29

30
32
35

30
30
30
30
30

30
30
30
Oft

30

30
27
24
24
24
24

June.

585
547
293
18

,18

18
19
19
20
20

21
22
22
22

241

355
355
452
798
828

798'738

709
666
612

709
639
510
295
326

24
24
34
24
25

25
25
25
49
49

49
  -, 40

32
30
42

902
767
390
336
336

336
403
470
470
429

302
535
901
905
226

Julf-

124
24
24
24
24

547
441
406
408
365

326
307
289
289
386

317
220
198
189
189

189
189
189
189

189
189
189
189
189
189

30
30
30
89

511

1,080
1,320
1.370
1,830
1,810

1,800
2,010
1,900
1,940
2,040

2,030
2,030
2,100
2 200
2,340

1,910
1,620
1,700
1.680
i;660

1,550
1 460
1^440
1,460
1,450
1 430'

Aug.

' r,18»
189
189
189
189

189" ' 189
189
189
1S9

189
189
189
189
1S9

)89
189
1S9
464
510

,666
768
798
828
828

858
858
858
858
S5S
858

1,430
1420
1,380
1,430
1,310

1,240
1.2TO
1,180
1,160
1,160

1,170
1,160.
1 130
1,110
1,090

1,050
959
87ft
895
885

874
864
811
716
619

563
206
371
570

1,440
1 960'

Sept.

  \<.-8»
858
858

1,230
1,400

1,090
952

1.020
1,080
l,080f

984
984
984
984
920

768
680
680
612
547

,, 547
547
547
547
547

547
547
547

; 547
639

1,870
1,840
1,800
1,730
1,670

1,620
1,590
1,530
1,470
1,420

1,400
1,400
618
0
0

0
0
0
0
0

738
738
694
652
598

572
102
0

73
547



UPPEJB COLUMBIA BIV1» BASIN,

Monthly discharge of Yakima River near Martin, Wash., for 
:, , ,« 1919 and mo,

[Drainage area, 55 square miles].

Sept, SO

Month.

1918-19. 
October............

February. .........

April..............
May...............

July...............

The year.... 

1919-20.
October...........

March.............
April..............
May...............

July...............

The year....

Observed discharge 
iiv second-feet.

Maxi­ 
mum.

698 
879 

1,010 
308 

1,010 
44 
16 

1,229 
828 
547 
858 

1,400

1,400

904 
271 

4 
18 
21 
24 
32 
35 

905 
2,340 
1,960 
1,870

2,340

Mini­ 
mum.

0.2 
.4 

289 
3 
3 

15 
14 
14 
18 
24 

189 
547

.2

118 
5 
4 
4 

. 18 
21 
24 
24 
24 
30 

206 
0

Mean.

123 
490 
636 
124 
212 
27.7 
14.9 

451 
356 
231 
433 
804

325

530 
142 

4 
7.97 

20.4 
22.3 
25 
29.4 

273 
1,480 
1.040 

822

0   369

Run-off in acre-feet.

Observed.

7,590 
29,200 
39,100 
7,650 

11,800 
1,700 

887 
27,700 
21,200 
14,200 
26,600 
47,800

235,000

32,600 
8,440 

246,. 
490 

1,170 
1,370 
1,490 
1,800 

16,300 
90,900 
63,900 
48,900

268,000

Stored.

+11,200 
-11, 100
+2,480 

+18,600 
 1,900 
+6, 810 

+26,400 
+19,600 
+16,300 
+2,410 

-22,200 
-43,300

+25,300

-25;; 200
+19,700 
+17,900 
+29,900 
+9,730 

+12,300 
+12,400 
+28,600 
+8,850 

-75,000 
-49.300 
-10,800

-20,900

Without 
storage.

18,800 
18,100 
41,600 
26,200 
9,900 
8,510 

27,300 
47,300 
37,500 
16,600 
4,400 
4,500

261,000

7,400 
28.100 
18,100 
30,400 
10,900 
13,700 
13,900 
30,400 
25,200 
15,900 
14,600 
38,100

247,000

..- Dtsebarge .j 
witnout storage 
to 38«SMj-teet.

Mean.

306 
304 
677 
426 
178 
138 
459 
769 
630 
270 
71.6 
75.6

360

120 
472 
294 
494 
190 
223 
234 
494 
424 
259 
237 
640

340

Per 
square 
jfrile.

5.56 
5.53 

12.3 
7.75 
3.24 
2.51 
8.35 

14 
11.5 
4.91 
1.30 
1.37

6.55

2.18 
8.58 
5.35 

' 8.98 
3.45 
4.05 
4.25 
8.98 
7.71 
471 
431 

11.6

6.18

Run-off 
in 

inches.

6.41 
6.17 

1418 
8.94 
3.37 
2.89 
9.32 

16.14 
12.83 
5.66 
1.50 
1.53

88.94

X 51 
9.57 
6.17 

10.35 
3.72 
467 
474

ia 35
8.60 
5.43 
4.07 

12.94

8402

YAKIMA RIVER AT CLE ELTTH, WASH.

LOCATION. In sec. 27, T. 20 N., R. 15 E., at highway bridge at Cle Elum, Kittitas 
County, just above Roslyn Oreek, 3 miles below mouth of Cle Elum River, and GJ 
miles above Teanaway River. »

DRAINAGE AREA. 500 square miles (measured on topographic maps).
RECORDS AVAILABLE. August 24, 1906, to September 30, 1920.
GAGE. Frie^ water-stage recorder on right bank under highway bridge, installed 

July 12, 1911: inspected by T. J. Denny and J. G. Giddings. For description 
of previous gages see Water-Supply Paper 442.

DISCHARGE MEASUREMENTS. Made from highway bridge or by wading.
CHANNEL AND CONTROL. Bed composed of gravel and cobblestones. Control shifts 

during floods. One. channel at all stages. Control at low water formed by broad 
riffle about 1,200 feet below gage; riffle drowned out at high water.

EXTREMES OF DISCHARGE. Maximum stage during year ending September 30, 1919J 
from water-stage recorder, 6.9 feet at 8 a. m. May 28 (discharge, 8,690 second- 
feet); minimum stage, from recorder, 1.64 feet at 8 a. m. October 22 (discharge, 
511 second-feet). *

Maximum stage during year ending September 30, 1920, from recorder, 5.21 
feet at 1 p. m. Jamiary 19 (discharge, 4,870 second-feet); minimum stage, from 
recorder 1.62 feet at 10 a. ra. October 26 (discharge, 501 second-feet).

1 1906-1920: Maximum stage, measured from high-water marks, 12.5 feet NovemH 
ber 14, 1906 (discharge, about 25,600 second-feet): nritumuni stage recorded, 
1.11 feet at 6 p. m. September 30, 1915 (discharge, 192 second-feet).
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ICE. Stage-discharge relation seriously affected by ice! during severe winters; flow 
estimated froin gage-height record, discharge measurements, observer's notes, 
and weather records.

DIVERSIONS. None*
REGULATION .-  Flow partly regulated by storage aad release of water at Keechelus, 

Kachess. and Cle Eluiu reservoirs. Monthly discharge without storage deter­ 
mined from records of stage at reservoirs.

ACCURACY. Stage-discharge relation permanent; affected by ice December 3-21, 
1919; may have been slightly affected by ice for other periods during January 
to March, 1920. Rating«curve well defined. Water-stage recorder inspected daily; 
gage-height record excellent. Daily discharge ascertained by applying daily 
mean gage height to rating table. Records good December, 1919, to March, 
1920, otherwise excellent.

COOPERATION. Complete record furnished by United States Reclamation Service.

Discharge me'isureme,nts of Yakimi River at Cle Elum, Wash., during the years ending
Sept. 30. 1919 and 1920.

Date.

1919, 
Eeb. 11
May 27
Aug. 4
Oct 3
Dec. 22

Made by 

F.E.Moxley.... ......
.....do. ................
.....do.................
.....do.................

height.

Feet. 
2,70
6.53
3.97

2.39

Dis­ 
charge.

Sec.-ft. 
1.300
7,910
2.740

979
1,010

Date.

1920.

Feb. 17
Mar. 16

25
June 24
July 13

Made by 

.....do.................

.....do.................

.....do.....'............

.....do.................

Gage 
height.

Feet. 
1.78
2.04
2.72
2.34
3.50
4.07

Dis­ 
charge.

Sec.-ft. 
570
712

1,330
1 020
2.210
2 930

Daily discharge, in second-feet, of Yakima River at Cle Elum, Wash., for the years ending
Sept. 30, 1919 and 1920.

Day.

1918-19. 
1-... ..........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12. .............
13..............
14..............
15..............

16..............
17..............
18..............
w;..... ........
89..............

21..............
22..............
23..............
24..............
25..............

26.. ..'.. ........
27..............
28..............
29..............
3». ..............
31..............

Oct.

1,240
1,020
1,000

997
901

886
878
820

,' 820
665

611
617

629
623

623
817
599
582
582

593.
516
516
coo

571

543
611

1,390
1,390
1,170
1,150

Nov.

1.130
1,100
1,060
1.130
1,240

1,200
764
647
611
647

717
1,240
1,550
1,660

1,760
1,060
1,550
1,440
1,340

1,240

1,080
1,020

909
S71

834
897

805

Dec.

827
1,070
2,640
3,680
3,930

3,430
2,920
2,520
2,260
2,000

1,820
1,710

5,270
6,530

5,070
3,930
3,280
2,850
2,520

2,260
2 ftftft

1,820
1,660
1,490

1,390
1,340
1,240
1,160
1,080
1,000

Jan.

973
871
849
827
791

750
730
710
672
641

611
599
593
593
582

599
791

1,600
2,190
2,190

1,880
2,310
4,020
4,290
2,060

2,780
2,320
1,940
1,710
1,550
1,440

Feb.

1,290
1,180
1,090
1,060
1,340

1,390
i i4n
1,340
1,290
1,240

1 900
1,290
1 O£A

1 940

1,880

1,600

925
1 940i'iw

917
00,1

OAK

09A

827
one

7<H

Mar.

750
777
791
791
791

878
, 956

917
863
820

QfiK

965
874
629
685

7fi4
878

1,040
1,200
1,290

i t4n
1,340

1 440
1 440

1,490
1,490
1,550
1,660
1 880
2,260

Apr.

2,380
S ftdn
2,920
3,360
3,590

3,280
S oon
2,786
2 580
2' 580

2,710
2,640
2,520
2,380
2,320

2,260
2,260
2 580
2^780>
9 QQft

2,920
2,710
2,710
2 A4A
0- QKA

2,990
3,510
4,290
A ustn
4,480

May.

4,380
4-200
3,760
3,200
2,850

2,640
2,710
2,990
3,430
3,590

3,510
3,280

2,580
2,920

3,360
3,590
3,680

4,110

5,270
6,530
6,970
6,530
6,110

6,320
7 AJK\
8,430
7,920
6,750
5,270

June.

4,200
3,680
3,130
3,130
3,280

3,430
3,280
2,990
2,850
2,710

2,520
2,320
2,260
2,380
2,380

2,580
2,640

3 Q3ft

4,200
4,110
3,840
3 fifiA

3 AV&

3,430
3,510
3,280
2,880
2,530

July.

2,380
2,120
2,060
2,120
2,260

2,640
2.580
2,320
2,190
2,260

2,190

2,000

2,080
2,320
9 ton
2,000
1,880

1,940
2 /tftrt

2,360
2,260
2,260

2,260
2,260
2,260
9 ion
2 190
2)l20

Aug.

2,380
2,710
2,780
2.780
2,850

2,780
2,520
2,450
2,520
2,580

2,580
2,710

2,710
2, no
2,710
2,640
2,580
2,580
2,710

,2,710
2,710
2,780
2 7fiA

2,860

2,780
2,780
2,710
2,710
2,710
2,450

Sept.

2,450'
2,880
2,190
2,190
2,060

1,940
1,550
1,440
1,490
1,550

1,490
1,440
1 44ft

1,390
1,390

1,290
1,200
1,110
i ftflft

965

925
sod
871
856
841

S2»
813
805
79»
784
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Daily discharge, in ^econdffe&t^of^.YaMma Rwer at Cle Elwm^Wash.,for-^e year 
Sept. SO, 1919 and 1920  Continued.

Day.

1919-20. 
1............:.

3..............
4..............
5..............
6..............
7..............

I::::::::::::::
10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19
20..............
21..............a...............
23,....
24..............
25..... .........
26..............
27..............as..............
29..............
30..............
31..............

Oct.

878 940- 
981 

1,020 
973
965 
966

,. 956 
973 
948
966 
909 
909
878 
863
820 

, 791
678 
641 
565
532 
538
638 
522sir-
527 
571 
629 
672 
593 
588

Nov.

659
sia
849 
834
798^
777", 
767 
750 

'743 
737

, 743
710 
691 
672 
730

1,030 
1,148 
1,390 
2,190 
2,260
2,120 
2,060 
2,120 
2, 190 
2,190
2,060 
1,760 
1,J50
1,390 
1,290

Dec.

1,200 
1,150 
1,110 
1,060 
 1,020

981 
926 
$63
827 
791

. 771 
750 
728 
743 
750
7«4
777 
805 
834 
886
940 

1,010 
1,110 
1,440 
1,880
1,760 
1,660 
1,600 
1,550 
1,490 
1,390

Jan.

1,290 
1,200 
1,080 
1,010 

965
926 

 917 
917 

' 886 
813
757 
605 
582 
582 
635
846 

2,120 
3,130 
4,580 
3,840
2,850 
2,260

1^498
1,440 1,440' 
1,890 
1,710 
2,000 
i <un

Fib.

1,820 
1,710 
1,55Q

l',290
1,240 
1,240 
l.OOOj 
1,050 

973
878 
856 
841 
827 
791
777 

; 771 
784 

1820 
827
820 
710 
666 
641:. 64i-

  617 605' 

598.
588

Mar.

577 
664 
549 
632 
538
654 
560

593
699 
635 
917 

1,290 
1,440
1,340
1 *>4A

1,130 
1,060 

973
948 
948 
966 
965 
973
948 
940 

v 894
'.. 878 ' '894 

894

Apt.

871 
878 
834 
813 < 

1,190
1,240 
1,160 
1,100 
1,010 

956
925
917 
989 

1,040 
1,050
1,020 

978 
1,240 
1,390. 
1,440
1,440 
1,440 
1,390 
1,390 
1,440
1,490 
1,660 
1,710, 
1,820 
1,880'

 May.

1,880 
1,360

1*640

3*430" 

3,510
3,280 
2,920 
 2,710 
2.640
2,580
2,620 
2,640 
2'920 
2,710
2,520
2,320 
2,060 
1,880 
1,710

1,820 
1,760

l'490 
1496 
1 990r  

June.

1,340 
.1,390 
1,600

,1,820 
1,550.

ijeio,
1,820

1,760 
1,760 
2,008 
2,320 
3,060, 
2' 718

2^320
2,260 
2,320 
2,320 
2,190 

,2,060.

2*320, 
2,190-

July,

l's20 
1,760 
1,666- 
1,660.
2,06Q 
2,82$
2,530-. 
2,710
2,850
2,860 
2,850 
2,990 2,780' 

2J920
2,850 
2,710, 2' 710'

2,780 
2,7m'

2^990
2,990 ; 
2,850

SU710

'.?W^'

Au

2,64 
2,64 
2,68a,-«
23 71
2,71
2,71

1;?
2,?

2,7
2,7;

2 7

f;l
2,S*

&
2,9;

& 
3,2

^.-ft 
9 a

Monthly discharge of Yakima River at Cle Elum, Wash., for the years ending  '< 
1919 and 1920. '

ending

 

IT
a [) ; 
i
D

n

0

0 
0 
0
r
to
>

»
0
« 10- 
in
« 
«

10 
& 
#

Sept.

2,710

2', 190 
. 2, 120

2,000 
2,000 
2,000 
2,060 
2,380

  3^30 
2,640 
2,640 
2,520 
2,380 

'>**> ' !

1 2^190 
2,120 
2,060 
1,940
1,880 
2,000 
1,940 
1,390 
1,290
1,290 
1,240 

, 1,180 
1,140 
1,560

*

,.','-, t : *

" ' * .   * .' ' i ~ -ii..

Month,

1918-19. 
October...........
November.........

January...........
February
March.............
April..............
May...

July.

September.........

The year..... 

1919-20.

November.........
December.........

February..........
March..
April..............
May...............
June...............
July...............

September.........

The year....

Observed discharge in 
second-feet.

Maxi­ 
mum.

1,390 
1,760 
6,530 
4,290 
1,940 
2,260 
4,48ft 
8,480 
4,200 
2,640 
2,850 
2,450

8,430

-1^020_ 
2.260 
1,880 
4,580 
1,820 
1,440 
1,880 
3,510 
3,060 
2,990 
3,200 
2,710

4,580

Mint- 
mum.

516 
611 
827 
582 
791 
629 

2,260 
2,580 
2,260

Ss4

516;

511 
659 
723 
582 
588 
632 

, 813 
1,390 1,340V 
1,660 
2,450 
1,140

511

Mean.

' 784 
1,100 
2,490 
1,430 
1,180 
1,130 
2,940 
4,540 
3,150 

, 2,190 
  2,680 

1,350

2,090

:  768
1,270 
1,080 
1,530 

945 
854 

1,220 
2,220 
1,990 
2,600 
2,810 
2,010

1,610

* M,- .;  .:  . . '  >.
Ban-off in aere-feet.

Observed.

48.200 
65,200 

153,000 
88,200 
65,600 
69,200 

175,000 
279,000 
187,000 
134,000 
165,000 
80,200

1,510,OQO

47,200 
75,400 
66,600 
94,400 
54,400 
52,500 

. 72,800 
136,000 
118,000 
160,000 
173,000 
120,000

1,170,000

Stored.

+23,300 
+5,590 

+33,900 
+43,600 
-5,690 
-4,1,80 

+36,900 
+36,300 
+46,300 
-11,600 

-124,000
,-54,flOO

+25,800:

-23,500
+44,900 
+22,800 
+54,100 
+18,200 
+25,900 
+25,200 
+55,600 
+32,700 
-88.400 

-138,000 
-51,700

-22,200

Wttitwut ' 
storage.

71,500 
70,800 

187,000 
132,000 
59,900 
65,000 

212,000 
315,000 
233,000 
122,000 41,000- 
25,600

1,530,000

~i. 23,700 
120,000 
89,400 

148,000 
72,600 
78,400 
98,000 

192,000 
151, 0*) 
71,600 
36,000 
68,300

1,150,000

Discharge 
without stor 

->>:  ,<«ei8--.- 
second-feet. < ;' » ;

Mean.

'1,166 
1,190 
3,040 
2,150 
1,080 
1,06& 
3,560 
6,130 
3,920 
1,380. 
" 66?, 

430

2,120

385 
2,020 
1,450 
2,410 
1,260 
1,280 
1,650 
3,120 
2,540 
1,160 

669 
1,150

1,580

,?er 
squai 
mile

W2.32 
2.38 
6.08 
4.30 
2.16 
2.12 
7.12 

10.2 
7.&

;?" !«

' '4.04

.77 
4.W 
2.9C 
4. 82 
2.55 
2.6C 
3.3C 
6.2^ 
5. Of 
2.35 
l.H 
2.3(

-,

e

0

0

3-4

Run-off 
.Kin 
inches.

'  : ~>

! " 2168 

2.66 
7.01 
4.96 
2.26 
2144 
7.94 

11.76 
,,8.75 

,' 'S.56 
1-38 
;;.96

S7^5p

.89 
4.51 
3.34 
5.56 
2.72 
2.95 
3.68 
7.19 
51«7 
2-68 
1.31 
2.57

43.07



SURFACE WATEE SUPPLY, 1019 ASTD 19SO, PABT XII  A.

YAKXMA RIVER AT TTMTAHTTM, WASH.

LOCATION. In sec. 30, T. 16 N., R. 19 E., at Umtanum, Kittitas County, half a mile 
above Umtanum Creek and 10 miles south of Ellensburg.

DRAINAGE AREA. 1,620 square miles (measured on topographic maps and Plate I, 
Water-Supply Paper 369).

RECORDS AVAILABLE. August 25, 1906, to May 20, 1907; August 10,1907, to Novem­ 
ber 15, 1915; irrigation seasons 1916 to 1920.

GAGE. -Stevens continuous water-stage recorder on right bank 100 feet east of rail­ 
road section i^euse a£ Jpintanum; installed July 10, 1914; inspected by G. P. 
Sterling, P. Jt; McNichoJs, and D. B. Sage.- For description':of previous-gages 
see Water-Supply Paper 442.

DISCHARGE MEASUREMENTS. Made from cable 100 feet above gage or by wading.
CHANNEL AND CONTROL. Bed composed of rocks and gravel. Control shifting. 

One channel at all stages.
EXTREMES OF DISCHARGE. Maximum stage during year ending September 30, 1919, 

from water stage recorder, 7.9 feet from 6 to 10 p. m., May 28 (discharge, 9,960 
second-feet); minimum stage, from recorder, 3.68 feet at 3 to 4 p. m., October 23 
(discharge, 601 second-feet).

Maximum stage during year ending September 30, 1920, from recorder, 5.89 
feet at 1.30 p. m. May 10 (discharge, 4,500 second-feet); minimum stage, from 
recorder 3.80 feet from 2 a. m. to 2 p. m. March 9 (discharge, 800 second-feet).

1906-1920: Maximum stage recorded, 14.2 feet November 15 or 16, 1906 (esti* 
mated from high-water marks; discharge, about 41,000 second-feet); minimum 
stage reeOfded, 2-86 feet at 7 p. m. October 3, 1915 (discharge, 138 second-feet).

IcE.-r'Becbrd discontinued during winter. ;
DIVERSIONS.- Water diverted above gage for irrigation of about 40,000 acres in Kit­ 

titas Yalley. ,
REGULATION. Flow partly regulated by storage and release of water at Keechelus, 

Kachess, and Cle Elum reservoirs. *
ACCURACY. Stage-discharge relation changed during winters. Rating curves well 

defined. Water-stage recorder inspected and staff gage read to hundredths twice 
daily; gage-height record excellent. Daily discharge ascertained by applying 
daily mean gage height to rating table. Records excellent.

COOPERATION. Complete record furnished by United States Reclamation Service.

Discharge measurements of Yakima Rwer at Umtqnum, Wash., during the years ending 
; i, ! , >Sepi.,30,1919 and, 192Q.

Date.

1919. 
J'eb. 20
Apr. 1
May 30 
Aug. 7 
Oct. 3

Made by 

/ 

G.W. Bishop..........
F. E. Moxley.. ........

.....do.................. 

.....do.................. 

.....do..................

*
Feet. 

5.02
6.25
7.42 
5.00 
3.93

Dis­ 
charge.

Sec.-ft. 
2,560
5.100
8,200 
2.230 

906

Bate.

1920. 
Feb. 27
Apr. 17
May 14 

27

July 15

Made by 

.:... do..... ....... ...... 

.....do.................. 

.....do..................

.....flo.:... .............

Gage 
height.

Feet. 
3.95
4.23
5.22 
4.58 
4.62
5.06

Dis­ 
charge!

See.-ft. 
945

1,310
2,8HX 
1,79ft 
1,880
2,590



5 UPPEB COLUMBIA BIVEE BASIN,

discharge, in second-feet, of Takima River at Umtanum, Wash., for the ye 
Sept. SO, 1919 md 1920.

1...
2...
3..,"'4...
5..;

«... -7..;
«...
9>...
»....

11...
12...
18....
J4....
If--

&-- 
$
18 ..
ll
20- .

21....
22...
23....
34...
25....

26...
27...
28...,
29... 
30...
31...

1...
.2... 
$...
4...
5...

«...
7...
8...
9..-

10...

11...
12...
13....
14...
15...

16...
17...
18...
19...
20...

«tt»'.,
22..:
23...
24...
25...

26...
27. .
28...
29...
30...
31...

Day.

1918-19.

'  '

1919-20.

*,.,,,.. .   i . ;.:.:' ".,'*    i / .......

  -Cift'' '

Oct;

1,229
1,190
1,050
1,010

Qflfi

SKA
875
820
790
800

690
660
650
640
650

690
750
720
710
670

«sn
690
630
640

, 660

700

>2ffi-1,960 
1,710
1,530

819
936

1,080

Nov.

1,620
1,530
1,430
1,340
1 460

i isn
i ajo

" flOS
875
820

908
963
930

1,560
1,810

1 940
l'940
1 840
1,640
1,590

1 Jflft
1,390
1,300

Mar.

'

880
.880 
860

  850
870
SQfl

.880
* aan

$20
OCA

860
WO

1,070
1 930
2^160

1 990
l'77ft
1,600
1 48ft
? Son

1,370
1 390
1,460
1,480
1,460

1,380
1 330
i itm
1,210
1,170
1,180

Apr.

4,860
5,140
5,560
1 OSft

6,400

i,7QQ
5,000
4,4fiO
4,200
4,080

4,330
4,200
3,840
3,600
3,480

3,370
3,370
3,840
4,330
4 460

4,330
4/200
4,080
4,200
4,590

4,720
5,280

e',260*

liiiso
,130 

1,090
1,030
1,190

,, i 690
1,660
1 540
l!*10
1,290

1 2JIV
1 onAf
1,350
1,330
1,380

1,330
1,260
1,290
1,600
1,770

1,730
1,670
1,600
1,550
1,588

1,730
2,080
2,420
2,420

;2 420'.'.  ': "'.'

May.

5,980
5,700
5,140
4,330
3,840

3,480
3,150
3 260
3 840
4,330

4,200
3,960
3,600
3,150
3 040

3,600
4,080
4 200
4,080
i fan

5,560
7,129
8020
7,870^
7,420

7,270
6 020
9,620
9,620 
8,330
6,680

2.330
 i, ItW

2,140
2,240
1,930

1,890
2,420
3,310
4,120
4,380

4,m
*3,«*0

3,310slow
2,900

2,800
2,900
3,100
3,100
2,900

2,600
2,420
2,160
2,010
1,800

1,830
1*800
1,730
1,670
1,660
1 860

June.

5,280
4,330
3,840
3,480
3,480

3,600
3,600
3,370
3,15^
2,940

2,840
2,550
2,370
2,370
2,460

2,550
2740
2,740
2,840
3; 720

4,330
4,460
4,200
3980
3^600

3,370
3480
3,480

2,740

1,480
?au 

1 46ft
1 580
1*690

1,640
1,520
1,640
1,800
1,850

1,850
1,800
1,810

' 1 830
1,990

2,240
2,800
3,000
2,600
2,330

2,240
2*130
2,130
2,080
lj9TO

1,830
1.770
1480
1S30
2 090*

July.

2.370
2, ISO
2,040
2,040
2,040

2.120
24dO
2,280
2,0*0.
2,040

2.040
1,960
1,890
1 820
1 680

1,750
1 890
I960
1,820
1^680

1.680
1,680
1,750
1.820
lisa

, 1,820
1,820
1,820
1,820 
1 820
l'?SO

1,970
,ODU

1,520
£430»,«r
1,480
1^860
2,160
2,340
2,420
2,!45W'
2,490;
2,600
'2, 709
'2.700

2*800
2,700

' 2, MO
3,«00
2 COO

2,600
2, 00
2,600
2,700
2,700

2,800
2700
2,510
2,420
2,420
2330

Aug.

1,820
2,120
2,870
2,460
2,460

2,480
2 2M
2,120
2,0402>»,
2,120
2,200
2,370
2,280
2 280

2,280
2.280
2,200
2,040
2,120

2,200
2 200
2200
2,200
2,280

2,370;
2380
2,280,
2 280 
2.280
2 200

2,330
2,240 
2,240

.2,110
2 160

 2 330J
2,*330
<> *»
2,330
9 atn

2,33ft
, 2, 4301

2,510
2,600
2,510

2,510
2 420
2510
2,600
2,800

2,510
2,420
2,510
2 800
2,700

2 700
2,700
3000
3,100
3,100
2 {190

Sept.

2,120
2,040
1,960
1,880I'io

1*626
I'^SO
1330
lf,380

1,440
, 1,600

1*440
1380
1J330

  i*5sw
ljl«0
1080
lJ040

965
955
906
897
877

868
 t 819
... t::3&

"  Tfxi 
800

2,700
2,610 
2 240
2! 090
1,960

1,880
1 850
1,800
1,830
2 040

2 240
2JUO
2,700
2,800
2,800

2,600
2,420
2330
21160
2*080

1,990
1,970
2140
1 800
1.480

1 430
1 440
1440
1 «70
1*340



SURFACE WARIER SUPPLY/1»1» AlfTD lfl§0,'PAET XII  A. >

MontMy discharge of (Yakima Riwr at Umtayium, Wa$h. t.for the years Ending Sept.
1919 and mo.

Month.

'    1918-19.

Noveinbe*l-"23.... i .. t .................... ..<. ...........
April.....................................................
May,,.. '' ''"    "   ..  ; ' 

lUly......................................................

September.-......-.*.-. ;................ *.:..-.. ........
  '    1920.    .-   -..! 

Marbh.... ... . ... ...» . .i j . ..
AtifL... ...... .................... .........,.w.. ........
Mitf.. _ .... ....  . . . b -jjii -.-

July......................................................

September.... ............>,...........*....». ............
1 ' .   '?"  '

T*ViA mtfirul   v

Discharge in second-feet .

Maximum.

1,960 
1,940 
6,680 
8,620 

',, 5,280
2,370 
2,460 
2,120

2,160 
. 2,420 

4 380 
3,000 
2,800 
3,100 
3,800

Minimum.

630 
820 

3,370 
3,040 
2,370 
1,680 
1,820 

781

820 
1,030 
"1,560 
1,440 
1,350 

; 2,110 
1,340

Mean, ,

883 
1,400 
4,690 
5,390a'sro
1926 
2230 
1,300

1,240 
1,540 
2580 
1,930 
2,340 
2,510 
2,060

Run-off in 
acre-leet.

taoo 
900279; ooo

331,000 
2fJO,090. 
118,060 
ISgOOO 

, 77;S8a

159^ m
115,000 
14^000 
154000 
123,060

863,080

YAKIMA RIVfiJt NEAR PAB.KEK, WASH. '

LOCATION. IB sec. 28, T. 12'N., K. 19 E., below Sunnyside diversion dam<f
below Union Gap, 1J miles east of Parker, YaMma County, 3| miles n'ort&weik 
of Wapatoy and 11 miles below ajouth of Naches EiVer. <

BRAINAGE AREA. 3,^60 square males (measured on topographic maps-and Plate I,
'"-' Wafe-Supply Paper 369). '--"   : . ^
EBCOBDS AVAILABLE. April25,1908, to September 30,1920.
CTAGB. Stevens contwiuous .water-stage recorder on left bank about 600 feet below 

Sunityside diversion dam5 installed A^ust 17^ 1915^ inspected by H« J« HanflO»t. 
E. US. Andereon, 3P. W. 3>everiaux, James Waugb, and H. C. Beardsley. i^r 
descriptidii of prievious g^ges see Water-Supply Paper 442. ? %-s;

DISCHARGE MiAsuREMHNTSi 4lade from cable 80 feet above gage or by wading.
 HANN*L AND CONTKOL. Bed composed^bf solid rock, large boulders, jup^ gravel. 

One channel at aft stages. Control formed by diagonal riffle about 250 feet below 
gage; may sb^ift slightly during extremely high floods.

EXTREMES ox1 DISCHARGE. Maximum stage during year ending September 30, 
1919, from water-istage recorded, 9.8i£set at 5.30 p<m. January 23 (disehargf? 
20,600 eecond'-feet); minimum stage, fr6m recorder, 1.46 feet August 1 (discharge^

.; 54 Becond-leet). . »
  Maximusa stage during year ending September 30, 1920, from recorder, 6.4J

feet at S.SO'a. m. January 20 (discharge, 6,660 second-feet); minimum stage, from
recorder, 1.16 feet at noon July 6 (discharge, 17 second-feet). "

v   1908-1920: Masjipium stage recorded, 15-0 feet at 1 p. m. December 30,1917 (dill
: charge, 52,900 seco'nd-feet); practically; no flow October 26, 1911, August 25 and
  28, 19K, and^September 14, 19i8l' I . - ;; I* 
ICE. Stage-discharge relation slightly affected by ice during severe wintem. Flow

estimated'from discharge Measurements and weather records. I 
DIVERSIONS. Water diverted above gage for irrigation-of about 250,000 adfes. 
REGULATION. Flow partly regulated by diversions, and by storage and release 01

water at Keechelus, Kachess, Cle Elum, and Bumping reservoirs. 
ACCURACY. Stage-discharge relation changed gradually during the period February

25 to March 18,1920; affected by ice Dec. 7-22,1919. Rating curves well defined.



daily mean gageiwi^rt to rating taWte «, for dmy* «f wneiderable variation in 
stage, by averaging resulte obtained by applying mean gage heights for porter 
intervals^ IsniMngr-controI riiethod used 'February 26 to March 17, 1020. Records 
good Octo"ber, 1918, to fanuary, 1919, and December 1919, to March, ,j$20; 
exiaellent. for mmaiioder of period. . ,. 

<^opraA'no^  Complete Tecorda fu«dwlw4 by U.ci*e<l S*ai« R«(£»mation Service-

measurements of YakiwM J6fo«r imer Parker, Wash., the years ending

Pis- 
charge.

'.'mm

K.82 
4.«6 
2.77 
2.39 
L47

2! 22
  4.14
  5.32

3,639 
4,Tfl»

SS2.
45.X

615,'

4,189

m. *
Apr! 6 **5
Jim* 10, ' «tajy $' 
Sept. 2T'.

JPe«. ^ 
°4.H

.3!-4s' 

3.M 
2.49 
4.M- 
2.86 
1.MT

4,840
'"'«4«f; 

659.

sl^tly afl*cted Isy Ioe. ' v 

Bebly tischaiya, inmcond-^eet, »f Yakima RHuer near Parker, Wmk.,jer the years endvaj

Day. Oct. Nov. Dee.. Tan. Mar. Apr.

1918-19,

19.

B_^ 
W*-. 
li...

1«.

28..

»..

Ml 
402 
352 
333 
319

328
376
542
430
419

414

888
814

m
728
745

t.BSO
1,280
1,370
2,970

880
630

2,400
2,260
2,260
2,260
2,360
2,190 ; 
2,190 
2,33d. 
2,400

2*!fi
2,650

2,^0
2,556

1,«60 
^W» 
£7*9I'T»»
1*730

2.400
1.860
2,260
5..860
7,070

2,330^'
2,260
2,120
2,260
2,299

8,930
8,sao
8,340 
8,150 
8,880 
MSB 

10,000

»,«BO

4,330' 
4,23fe 
8,439 
8,060 
2; 710

2,t» 
f,63W
2,6» 
2,7*» 
*,«»'

£,360. 
2,260 
2,360

2,260 
 2,2&0, 
2,260 
£,120

i.s
l,860ii 
4,550; 
7,790(*

5,120 
6,380' 

18,600 
17,608
12,800

9,690
Si 090'
?,070'
^,250
5^490'
4,780'

4,330
4,230
3,730
3,630

^,630
8,6381 
8430 
3,430 
3,I4«,

3.060 
^,970 
2, §70 
2, §70 
3,9m

^3,73«
3,430
3,1*, 
2,798 
»,-S36

"2,1170 
2,«30
2,480 
2,400 
-2,480

2,490 
S,400 
2,280

3,330
2,260
2,400
8^400

2,400,
2,350 
2,498 
2,260 
2; 3SO

2,400 
2,460 
2, ^30 
2J 260 
2,190

2, 100
2,260
2,460,
2,880

3/340 ̂
3,430"
j3,«80 !(

3,830
 CO*) 1
4550
&250
6,930

7^790 
8,390 
9,020 
9,350.

,
,4,449

,
^,898 
4,449

7,070
6,790
5,730
4: H80

3,240

,
4,030
4,660

4,530
4,130
4,030

500

1,700 
(,000 

M.900

?! 210'la.^ 
9,700

4,«90 
8,490 
'fljB&O 
7,500

6,650
5,370
5,250
4,330
4,460

,
S/fltt 
4,440 
4,030
s.sau

1,610
1,320
1,120
1,050
1,440

1,660 
2,400 
1,«90 
1 210 
1,430

1,300 
.k320
4470
- &U

.-807

,758
.780

48&
288

176
,100
154
555
542

&?Q 
489 
397 
301 
114

63
114
381
sai
521

465
314
114

183
33Xtf>

232

223 
256 

 216

1S7"!

212 1

306
324
347
306
314
376

267
216
247
247
314

314 
314 
ISO 
205

 '171

ia«
212

271



SUBFACB SUPPLY, MHP ACBTD asea, PART XII ^A.

, n MKHM^ei, o/ FoitBta jgiter liew Porter,
ending Sept.3Q, 191$ and 1SSO Continued. ,

~'i '" »*? 

1919-20. 
1... ...........
2..............8.;..;.........
4..............
ft....  ,-.»«
6..............
7..............
3..............
9..............

I0.i... .........
11..............
12..............
13..............
14..............
15..............
W..»... ..,.*...
17..............
18..............
19..............
20.
...............
*8..,.. .........
23........;.....
24..............
25.
M..... .........
27..............
28.»::::::::::::::
30..............
81..............

Oct.

m
292 
483 
£28 
569
599 

' 501 
430 
419 
441
392 
366 
402 
376 
342
489 
737 
703 
637 
615
592 
549 
549 
549 
542
521 
549 
«22 
711 
832 
788

Nov.

945 
1,130 
1,390 
1,420i,«ap
1,280 
1,220 
1,190 
1 130 
1,080
1,100 
3,050 

965 
955 

1,010
1,430 
2,550 
2550 
2,630 
3,060
8,150 
2,970 
3,060 
2,970 
3,060
2,970 
2,550 
2,380 
2,190 
2,190

Dee.

1,990vraa
'1 470 
1,420 
1,340
1,320 
1,320 
1270 
1 180 
1,130
1,090 
1 070 
1,040
i!ooo
1'040 
1,2201400
1,600 
2,190 
2,400
2, no
2,970a fso3,630- 
4,550
4,230 
3,830 
3 530 
3,240 
3,060 
2,880

Jail.

2,630m
2,190 
2,120
2,120 
1,990 
1,860 
1,860 
1,920
1,920 
2,190 
2,330 
2,120 
1,730
1,860 
2,710 
4,330 
5,370 
6,380
5,010 
4,130 
3,340 
2,880 
2,970
3,830 
3,630 
3,340 
4,030 
4,330 
4,230

Feb.

4,030 
3,730 
3-340 
3,060 
2,880
2,790 
2,710 
2,630 
2,550 
2,480
2,400 
2,400 
2,480 
2,400 
2,400
2,400 
2,400 
2.400 
2,330 
2,330
2,190 
2,120 
1,990 
1,990 
1J990
1,990 
1,990 
1,920 
1,790

.......

Mar. 1

1,790 
1,790, 
1 790 
1,730 
1,7«9 
1,730 
1780 
1,640 
1,550 
1,550
1,540 
1,510 
1,680 
2,710 
3,150
2.970 
2^790 
2,550 

-2,550 
2,470
2.390 
2,470 
2470 
2,470 
2,390
2,230 
2, MO 
2,080 
1,«50 
1,830 
1,770

APr :

1,660 
l^m 
'if 470 
1,370 
1,400
2,090 
2,020 
1,770 
1,590 
1^300
1,0501,110 
i,20tin&i,m

940 
630 
383 
513 
897
714 
622 
507 
682 
463
422 
587 

1,280 
1,770 
1,470

'May.

1,310 
772 

1,110 
1,030 

601
394 
674 

1,770 
3,320 
3,770
3,S90i, oeev 
264tr
2,090 
1,830
1,950 
2,160 
2,640 
2,470 
2,020
1,710 
1,300 

861 
559 
273
198 
241 
208 
141 
135 

81

June.

64 
48 

1W 
400 
772
789 
573 
690 
780 

. 682
594- ar

o 507:m-
1,390
2,020 
2,W- 
2,810 
2; 310 
1,710
i.«l
1,710 
1,710 
1,400 
k040
m
332 
127 
162 
594

Julfx

683 
526, 
285 
156
.68
19 
37 

141 
273 
277
400

1,44^Km
1,080

960 
763 
463 
367 
327

1 327 
269 
253 
257 
410
566 
682 
500 
422 
405 
445

AW,

400 
,,295 

269 
233 
209
445 
500 
500 
519 
439
384 
168
m?f4tl- 
230
198 
109 
150 
304 
34T
33^ 
304 
209 
261 
352
378 
382 
427 
950 

1,000 
900

.Sept.

798 
097 
489 
269 ;*iw
87 
76 
66 
68 

116
352

iW
1.650 
1,470 
1,410 
1290 
L2QO
P*»1'ieo
1,580
1,690 
1,200
1,070 
1,040%m
1,090 
1,020

Monthly discharge of Yakima Ri^ermar Porter, Wash., New Reservation, Old Reservation, 
and Sunnytideeanak,for the years ending Sept. SO, 1919 and 1920. r

Month.

1918-19. 
October...... ......,,
November. ..........

January...... ..,..,,. 
IfcbKiapry.i.. .,....,).

April.,. ..^.... ...... 
Mar...... ...........

July.. ...............

Th*year....... 
1919-20.

February............ 
March............... 
April...*,...........

Jane.................
July.........;.......

September...........
The year.......

Discharge in second-feet.

River.

Maxi­ 
mum.

2,9702, no
10,000 
18,600 
4330 
6,930 
9,350 

12,400 
6650 
2,400 

521 
535

18,600

832 
3/150 
4,550 
6,380 
4,030 
3^150 
2,090 
3,770 
2,810 
1,470 
1,000 
1,830
6,380

Mini­ 
mum.

319 
1,600 
1,860 
1 860 
2,260 
2 190a 930
2,560 
2190 

100 
63 
79
63

128 
945 

1,000 
1,730 
1,790 
1,510 

' 383 
81 
48 
S> 

109 
66
19

Mean.'

840 
2,150 
4,330 
5,140 
3,160 
3,050 
6,110 
5,970 
3,940 

878 
243 
249

3,000

524 
1,900 
2,130 
3,040 
2,490 
2,100 
1,120 
1,450 

964 
482 
374 
905

1,450

New 
Reser­ 
vation 
canal 

(mean).

109

398 
1,090 

996 
934 
987 
605

220

""264" 

f,120 
1,000 
1,070 

968 
658

Old 
Reser­ 
vation 
canal 

(mean).

43,9

146 
329 
286 
201 I 
186 
101

17.9

  "

"ISA"
252 
219 
168 
143 
99.6

Sunny- 
side 

..canal 
(mean).

499

V  -,  ".

114
7*4 

1,170 
1 MO 
1,240 
1220m

543 
30

- -^

""~3."6" 

787 
1,180 
1,14« 
1,140 
1,230 

909

Total 
mean.?

: 1,490 
2 150 
4,380 
6140 
3 160 
3J160 
^440 slew
63TO 
%250 
?64fr 
l'790
4,130

1,300 
1,930

|490* 

2,100 
2320 
4000 
£320 
2,860 
2,720 
2,670

'^'STlft

Rnn-oflin acre-feet.

Eiver.

: = 286,U0d 
816,000 
176,000 
188,000 
363,000 
367,000 
235,000 
54,000 
15,000 

[^14,800
2,170,000

52^200 
113,000 
131,000 

| J87,i09d 
143,'dOO 
129,000 
66,600 
89,200 
57,400 
29,600 
23 000 
53,900

1,050,000

Totals

91.600 
laS'flOO; 
S6ftf«* 
S16,000 
176,000 
194,000 
443,060 
5287«00 
380,000 
200,000 
162,000 
107,000

2,990,000

79, 800 
115 000 
131.000 

V 18^0» 
A 143j«W 

129,000i3s!eoo
246000 
198000 
176,000 
167000 
153,000

1,860,000

« Totals are comparable with monthly determinations previously ascertained for Yakima River at Union 
Gap, near Yakima, Wash. 

NOTE. For records of flow of the three canals see pp. 235-242.



WASH. ^ ; ^ ̂ ,. ^

LOCATION .->-In SE. t sec. 36, T. 9 N., R. :24 E., 1J miles northeast of Prosser, Benton
County, And 40 miles above mouth.

DRAINAGE ABBA. 5,340 square miles (authority, United States Reclamation Service). 
RECORDS AVAILABLE. June 1 to October 10, 1904; June 8 to December 30,1905;

February 1; to October 12, 1906; August 4, 1913, to October 81,1915; irrigation
seasonable t» 1918;; April l t 1919, to September 30, 1920. 

GAGE. Stevens continuous water-stage recorder on right bank, 1J miles below PTOB-
ser Falls, installed August'4, 1913. June 1, *904, to December 30, M05, chain 

,f gage on highway bridge 600 feet below Prosser Falls. February 1 to October 12,
1996, inclined staff at approximately same site as present gage but at different
datum. Recorder inspected by T. H. Martinson.

DISCHARGE MEASUREMENT. Made from cable 1,000 feet above gage or from boat. 
CHANNEL AND CONTROL.- Bed composed of rock and large boulders; changes only ditr-
-; ingftVxjds, C!oi^^bl^iorm^ * ' -. 
EXTREMES OF DISCHARGE. Maximum stage during year ending September 30,1919,
 \, from water-stage recorder, 8.7 feet at 4 a. m. May 30 (discharge, 13,000 second-feet); 

< minimum stage, from recorder, 1.85 feet from 8 to 10 p. m. August 13 (discharge, 
t 767 second-feet).

Maximum stage during year ending September 30, 1920, from recorder, 6.22 
feet at noon January 20 (discharge, 6,590 second-feet); minimum stage, from

;:: recorder, 1.79 feet from 7 to 12 p. m. July 9 (discharge, 695 second-feet).
1904-1906 and 1914-1920: Maximum flow measured by floats (not referred to 

gage) at 3 p. m. November 17,1906 (discharge,  2,800 second-feet); maximum stage 
occurred at 9 a. m. on same date at stage three-fourths inch above that of measure­ 
ment; minimum stage recorded, 2.60 feet August 19, 26, 30, 31, and September 
30, 1906 (discharge, about 40 second-feet).

ICE. Stage-discharge relation seriously affected by ice during severe winters; flow 
estimated from discharge measurements, observer's notes, and weather records.

DIVERSIONS. Water diverted above gage for irrigation of about 250,000 acres.
REGULATION. Flow partly regulated by diversions and by storage and release of water 

of Keechelus, Kachess, Ole Elum, and Bumping reservoirs.
ACCURACY. Stage-discharge relation permanent; affected by ice December 6-9,11-13, 

and 15-22, 1§19, and by aquatic plants during summer. Rating curves fairly 
well deSned; revised October 1, 1919. Waterrstage recorder inspected daily.

1   Daily discharge ascertained by applying daily mean .gage height to rating table. 
Records good.

COOPERATION. Complete record furnished by United States Reclamation Service.

Discharge measurements of Yakima River near Prosser, Wash., during the years ending
Sept. SO, 1919 and 1920.

Pate.

1919. 
Feb. 6 
Mar. 29 
June 18

Sept. 26 
Dee. 19

Made by 

Bishop and Moxley. 
F. E. Moxley.......

.....do..............

;i"! Ids:"! I";";!;! 
Taylor tod Moxley., 
F.TE.Sioxley.......

Gage

Feet. 
4.95 
5.38 
4.S9. 8.7S7 
«« 
a le

a 3.68

Dis­ 
charge.

8«e.-ft. 
4,410 
4,950 
3,350 
2^60

Date.

1920. 
Jan. 13 
Feb. 20 
Apr. 27 
Jujne 9 
Adgj. 4

Made by 

F. 
.....do 
.....do 
.....do

Stage-discharge relation probably slightly affected by ice.

Feet.

Dte- 
charge.

Sec.jt. 
2,380 
2920

988 
1,310

998 
1,760



SUBFACE WATfcfe StHPPLY, 1M£ AND 192$, PART XII A.

Daily discharge, in second-feet, of YaKima River netit'Pn&far? Wash., for the years ending
; , ;; . ,:,,._. . , Sept. SO, 1919 and 19W. :

, Dsiy, .-..- 

;^.,ww*
2..............
3..............

" *.?1..:-..:. .......
.. ,-5.,.,. ...:. .,...

7................: 4».:.iv/.v...-.A
9..............

10..............

u-.i'ir.'.i.'iV::'.
l»; -.;^iv...-.:*.
13... v... .......
14..............
Bk:-u. ....->..,,
id.;...^...^v.
JJ., ;H.^,^,.,,
18....;.......:.
19..............
20..............

a^u.. __,,,,.,
 »::."... ;.v:".V...
23........,...^
24..............
29 ' ' ; - : '-

2»..':';...L....;
t::::::-::::!
»...;, -;.v...;..v
30............ .
31..............

2... ............
3............;.

::±:::::::;;
g v 7....'.......;..'fc.^,,«-^.-
9..............

lOi..^..^...;.
if;::-.-..-'i :.v.: ."i:.
12. ..............
13..............
w.^i.A.i.;....
15..............

M.:..;..;.v.-...
17..............
18..............
19..............
20.................

«i-:v:.!  ....:.-.: ;.
22.,... ...
23.............. A -   '   : "
m......iv,v...
'.   ' ';

IK  ' *
W... ...........m. ............i» ' ^ftn
31..............

Oct.

1,090
1,050
1,050
1,0*0
1,050

r,ow
\,010
1,010
1,090
1,130

1,09^
1.010
1,010i,<no
lOSfl

 ? i;ow
1,170iM
1,460
1,410

,^410
i;seo
t atft
1,310
1,298

''t,3fld'
1,470
15BQ

'i,;950
2,880
2,950

r 938
920
«55

1,100
1,180

1,260
1*»
1 MO
1,180

 1,180

l.isw
1,180
1,140
1,140
1,140

si,ioo
1,100
1,260
1,310
1,260

1,260
1,180
1,140
1,140
1,180

1.-220
1,180
1,180
1,220
1,310
1,350

If ov.

1,020
1,820
1,880
1,980
1,920

1 920
1,WO
1,720
1, 720
1,679

1,67»
1,620
1,570
1,520 
1,570

1,570
1,870
2,720
2,860
3,080

3,420
3,420
3,360
3,280
3,3*0

3,280
3,220
2,940
2 728

Dec.

.»....'  ..

:;^, ,'

2,520
2,330
i,9«y
1,760
1,720

1,720'i,m
1,760
1,720
1,720

:1,«0'
1,670
1,570
lf53W 
1,670

1,820
1,920
2,030
2,330
2,660

3,000
3,280
3,420
3,500
4,120

4,790
4,440
4,280
3,800
3,720
3,500

Jan.

,

_ -t

-.-.,.-

( v  

n M|A .

3,140
2,94ft
2, 720
< 590

2 CJVI

2>30
2 390
2,200
%<Mft

2,090
2,090
2,200
2,260 
2,090

2,140
2,330
3,420
4,ft20
5,940

6,140
5,160
4,440
3,720
3,430

3,960
4,9TO
4,280
4,280
4^620
4,790

Feb.

- - -,.,;

    r-4

 ,-,.. " -

4 70ft

4,44ft*',«»
1 Qfifi

3,7»

3,570
a SAA
3 jon
3,360
3,140

a, e«>
2,940
2,940
2,940 
2,860

2,720
2,660
2,660
2,660
2,720

2,660'
2,590
2,460
3 *»ort

8,390

9 aon
2,380
2,830
2,260

Mar,

'

..!   . . ',  

2,140
2,200
2, 860
2,20tt
2,140

2, 140
2.140-
O (VQf\

I,!980
1 OS/1

1,980
1,980
2,030
2,390 
3,500

3;720
3,500
3,360
3,080
2,940

2,860
2,860
2,940
2,860
2,8W

2,720
2,590
2,520
2i,390
«,330
2,200

Apr,

?,S90
8,040
8,5irr
« o«a

10,000

10,000 iC'zsd
.8,5*9
7,590*,m

«,''74t}''

6,740
6,530
9,11«

..5,?10.

4,32»
5,J30
4,930
5,710
6,320

^6V530 9-3M
5,910t
5,5Iff

,?H51fl

S,010
,5,?10:e,53o
8,04*
8,510

o orin

2,140
1,480
1,960
l,92fr

1 oofi
2,590
O iprt

2,330
2,140

l,93t»
1,760
1,870
1,870 
1,870

1,820
1,670
1,390
1 220
1,180

1,310
1,350
1,260
1,140
1,180

1 100v-«a
998

1 49A

1^070

May.

'8,370
8 040nsio
ft,869.
6,320

5^330
4,800
4,280
4,320
4,«8«f

5,810
Si 320
4,950
4^23»
3,660

3,6»
3,740

-4140
4,770
4,410
4,77tf" 

«,«20
8rSlO..
9,J 770
9,770:!

«, 350
9,770 

11,4W
12,800
12,800
11^00

 l-,7fO
1,570
1,319
,1,390
1.390

1,10088S'

1,980
8,430

 3,soa
3,640
3,220
2,800 
2,390

2,140
2,200
2,390
2,720
2,590

2,330
2,030
1,720
1,390
1,180.

992
885
852
820
780
790

June.

9,250
3,370
6,320
5,fiW
5,320

5,510
5,910
6,T|0
5,320
4,7Tfr.

'4,'5flO
4.-4JIO
3,WO
8,449
3,300

WM
3.44»s; m
3,520
3,660

4,776; 
&/71*
§,9W
5' 510
5,BO<.

4,«90
4,500 
4,B90
4,230
3,660.

790
76.1
738
730
76V

'oftft
5,260
1 ion

1,220
1,396

 1,350-
1,310
1,260
1,260 
1,^50

1,920
2,590
2,860
3,220
2,940

2,520
2,260
2,330
2,260
2,030

1,760
1,520
1,260
1,108

oo«

July.

3yfl9$
2,580
2,310
3,130
2,010

2,1902,870»v<wa
2,680
2,070

i,<9&0
2,07fr
2,070
%«»
,1,610

i,4$0>
1,370

->IJSI»
1,460

 1,8*

1.160
1,080
1,010

946
1 Mar\'

1,300
1,280;
i,S7(y
1,240;
U20
I,ft60

1 1 an
1,350
Ij220
1,070

920
: 820

TflO
730
701
730

768
852

1.820
2, 030 
2,140

1,883
1,620
1,390
1,180
1,070
-$92

955
955
920
889

992
1,140
1,260
1,180
1,100
1,070

Aug.

W4
803
824
814

1 050

1,120i'm
, i 050

883
858

m
S&A.

796
^$2*-

(KM

; 883:
883i'->'M#-
914: 883-

' '853
i >a*T-

    ggj
, 888

914
914"979-

1,010
1,090
1,120

l'o7o'992
920
885

885
96S,

1,030
1,100
1,100.

U,070
1.&30

885
820 
820

820
790
760
760
820

885
920
885
885
S85

920
992
992

1,140
1,440
1,620

Sept,

   1,120
1,090
1,050
1,000
1,090

1,160
 ;  1,240

1 240
i.'aoo

. 1,160

IVlfe
 ijieo

. 1/370
1,460
i 49n

1,420
1,320

  1 210
1,240
1,160

1,120 
M l;120
, 1,090
- 1,010

979

-: 946
946'"  914
914
914

.1,620
1,520
\;#&
i,3wI'l*

1,070
  902

955
  955

920

92&
, 1,030
- 1,260

1.72P
2,140

a,4»
2,3»
2,200
2,200
2,140

1,980
1,920
1,980
2,260
3,310

2,Q»
i,«J»
1,S70
1,920
I'OTrt



COLUMBIA RIVER BASIN.

Monthly dittcharge of Yairima Jtiivpr new Proseer, Wash., for the.year? ending
1919 and 1920.

Month.

lfla«-18. 
Ge*ctaer.. .......». ...;..*........,.;...................
A-pril.......... ............ ....... . ..;,... ..............
M*jr.....................................................
Jtfe.... ............. ..,.,.............!..... ............
July..... ............................ ....................

S ?)tember. ........,........;,;...,............,..,......

1919-20. 
October....;......,.  ..............:...........,; .!......

D^aaber....... ;»,... .........,.........: ...  ;.;.....
JBarrawy.. '. , . , 

March.... . ......................... .... ...................
AprtL...^................^.....,..-^;.. ...............
Ma*. ...........,. ..,;.,. .............. ......  .,.,...

Wr..... .............. .A'.... ......................  .,. . :. 
AtsKwl;   - -  '''<    ' i j
September ...................;...........................

The y*»r........ ....................................

Discharge in second-feet.

Maximum.

2,959 
16,900 
12,800 
»,*» 
a,OW 
1,1% 
1,408

1,350 
3,4% 
4,790 
«, HP 
4.7W 
3,720 
2.59ft 
3»8QO
3,220
2,140 

; 1,*29 
2,460

6,140

Minimum.

1,01ft 
4,960 

. 3,520 
3,30ft 

94ft 
766 
914

920 
1,520 
1,W& 
2, WO 
2,2M> 
1 WD 

966 
WO 
730 
701 
M& 
020

Wl

Mean.

1,330 
^,890 
6,$30 
4,fOO 

* 1.J30 
- 819 
1,150

1,170 
3330 
2,BSO 
2,400 
2,040 

' ^540 
1,670 
1,850 
1,«W 
1,160 

072 
1,898

2,008

Run-ofl in 
acre-feet.

81, 800 
416,000 
420,000 
292,000
106v<X»
56,5® 
68,300

71,900 
iS»,OQf> 
166,000 
209,00ft' 
17fr,0» 
16ft, 00& 
99,300 

114,00ft 
96,0t»

S»',«® 
100,00ft

l,45fr,00t>

KACHESS LAKE WEAR EASTOIT, WASH.

mile|LOCATION.  In. sec- 24, T. 21' N, K E. 13 B. (aaaawrreyed), at lake outlet,
aorthwest of Easten, Kittitae <3onnty. ' , f

DEAINAOB AX^L   63 square miles (measured on topographic maps).
RECOBDS AVAILABLE.   September 20, 1905, to September 30, 1920.
GAGE.   Steveaa watea-^stage recorder installed in. gate tower Noveiaber 25, 1915, foi 

uae when gate* are closed, and *taff gage in three sections (datum, mean sea 
level), ^edwder iiMpedM by I. Peimington and Fred Dienec. For descrip­ 
tion of present staff gage and former gages see Water-Supply Pajier 442.

EXTREMES OF 8TOHAQB.  Maximum stage during year ending Septete&er 30, 1919^ 
from water-stage Reorder, S^.'W, feet at 7.30 a. m. July 1ft (storage, 229,78ft 
acre-feet); minimum ertape, from recorder, 2,228.^3 feet on October 26 (storage^. 
103,660 acre-feet).

Maximttm sta(ge duriag year endiitg September 30, 1830, frcan recorder, 2,26J.14
leet at 4 p. m. July 21 (stomge, 235,090 *cre-feet) ; TBifilmum stag«} from recorder,
2,226,21 feet at 7 a. m. September 23 (storage, 915,170 acr»4eet).

     1906-1920,: Moximtttn stage recorded, July 21, 1839; mimmxtm .stage recorded,
2,197.73 ieet September 2^-27, 1915 -(etow^e, 12,730 acre-feet,). , :

!Sa««AaB.-rGapacity of jsesepwar ai czastof apillway, S^eoO^pEp^fc^vised d«tei^
,, «aination). Elevation of ,gate sill, 2,192,75 feet; and of spillway crest, 2,25^ 

feet. Record of storage or releaae «*<& raoatto ttwd for detefceoining dischsrgit
; without stoeage at gaging «tatioa below daido, " ' '

ACCURACT.   Water-stage recorder in gatte tower, used wbcngatoeweBe dosed; referred 
to staff gage once daily. Wbea gatee were «pem, staff gage read twice daily to 
feiindr«dibe. Reeord execiQeal. -,; '"

Record farmidi*«a ty United States Hedamation Service.
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Daily Storage , in acre-feet, of Kachess Lake near East&tt, Wash., for the years ending
Sept. SO, 1919 and 1920.

Day,,

1918-19.
112,340 HI, 800123,660154,750178,920176,460163,650172,160187,510 219,710 206,720118,000 
112,890112,270|r124,77o 154,990179,380176,550163,460173,810187,630 220,510 203,590115,960 
111,660 H2,740| 127,140 155,23C 179,800176,48C 163,320175,231 188.48C 221,22< 200,341 114J150 
HQj36Q lX3j 180jl29«TIC 155,470180*260170,34C lw,6§Q*70j34{ 190.016 222L03I 197«"~~""~ 
109,64« li%@gotel,440155,670180,550176,380163,810137,2ft191,540 2S%9S9194,

6.
7.
8.
9.

10.

11.
12. 
13*
14.
15.

108, 750 113, 790 132, 580 155, 940 180, 760 176, 460 163, 770 178, ISO 193, , , , 
330 113,900 133,350156, 140 180,800 176,380 163,530 179,090 194,240224,420 18$57< 112,080 
080 11*, 370 134,070 158,220 180, 890 176, 210 163,240 180,300 195,440225,130 186,070 HZ ISO 
330 114,620 134 750 158,420 181,060 176,090 162,920 181,480 198,680225,800 183

105, 800 115, 380 135, 200J158, 620 m, 220 176, 010 162, 840 182, 740 197,

105,720115,860135,620158,900181,140176,010162,760184,080198,620 227,180177,71011 
105,720116,250136,300157,300181,060175,800162,600185, ISO 199,520 227,810174,470 It. 
105 620116,690138,130m 500180,970175 670162,270186,150 200,470 228,260171 330 US 
105,40011T; 340142,480157J 740180,800175,380161,870186,960 201,460 r~-"-   "   
105,1501», 040145,360158,080180,640175,130161,390. W, 380 202,6401

17.
18.
19.
20.

105,010I 118,800| 147,070;158,700180,550174, SiO 160,980187,630 203,500 229,780162,030113,070*Wy VIV,*>** *) mm/I 1**-' * V<Vi***W* *W *«**  UtW *-»T«:t

101,900119,280148,080160,020180,390174, 
104,76o!ll9,«40148,940>2'<)30180,140173, 930 160,500187,2% 

104; 370,120; 340 ISO) 426;i64; 68017&; 380172J110 160,' 340,186', 83C 208;

24.
25.

26.
m
28.
29.
30.
31.

104; 2QQ 120. viv *««| WBW *V^JWWU *  «« VOV

103,880120,890161,440167,640175,960 103,84o;i21,~   ~-' >ry!t
losjsoom
103,8001121,

1919-20.

6.
7.
8. 
«. 

10.

11.... 
18....

.&::
15....
W.1.
17..
18..

20...

aul 
n.^,v 
vf .. 
2»... 
35...
26.
27.

29.
30.
31.

Oct. Nov. Dec. Jan.

l,420J164,f 

670 ISO, 89o'l85,800|176,090171,250)180, aJO'lfT,

18015i; 91617015101' 
610152,270172,65017i

103,660122,140153,020176,380176,210167, 
I<tt,55oil22,470153,33017$, WB176,130 J« 
107,820,122,810153,770176,880176,13016 
109,610123,030164; 120177 550-..- " 
110,470 m;360154,360178^000 
111,190....... 154)600178; 550-.-

. . ,  ,000 125,360 149,820 169, 
114,010114,800121,220125,770150, ~ "" 

, 440 126 140 150;

113,940114,520121, 
114,010114,800121, 
114,080114990121, 
114,150114,9901211   ... 
114,160114,770121,040 M», i

114,230114,440120,560127.030152,110

114,150114,990 121)480 126, 470 151

. . ,_ . ___  . ,_  
114, 230 114, 150 120, 040 laf, 250 152; 660 Wl 
114, 330 113, 790 119 
114,440 113, 460 119

, , , , 
114, 330 113, 790 119,910 127,430 153, 2S9 161 390 176, 670193, 210 216, 630 232, 570 205, 240 131,170

, , , , ,670 ITTlteOf.lW, 880 217; 280 232, 790 203, 200 129, 220 
114, 520 IK, 210 118, 660 m.m'^M, 040 1«1,83» ir^380Ji6,aOO 217,»» 233, 060 200,910 126, 990

114,860112,860^u,-mmm

114,620

Feb. Mar.

80011

._.
070 169, 660 173, 480 188, 360 213, 890 230 900 216, 930 137,670 
620 159)900 173, 890 188 910 213 980 231* 310 216, 120 196,530 

- "-   " 930^1,670 213 880136,390

_  
, 250

, ,430 , 
9, 130 127J660 153, 650 161 '

Apr. May.

204,640)229,470 
205; 580 229,020

590172,940180,420188,910 206,890'228,440152,740113 280 - ,__ .^.,- ....-_ _-.^. -^.-^^ ltt|728ll^3W

.480188,590
5,180,190,100

140 154, 360 1»1, 996 177,6        --

OUT! mm! 580 m; 7«0 333r7»234,730 181,810104,
720 224;330,234; 860 178; 6»10i; 7200117850116 760137

168, 170 181,600207,320 225, 580 235, 000 172, 610560117,490140,090167,6801<

ooo 119, 570 119, 530 142, ooo , ,,
; 246 209,770 227,580230,050049 IVf-m 120,780 143540 158; 640

158 860170,780,1»*.0»210,906528

115, 030 120, 480 m,>H$ 1
114, 660 120, 780 124, 320 148, 080

June. July.

3, 000 223, 710 191, 080 111, 980
,420 18$
,130 186,
,800 183 

7, 800 226, 560 ISO,

380 W4,

050169.520160,900188,310 212,310 223

:197, 410 218, 530 888,290 l«8,fl» B4, 4705awi
920«22o s

201,

Aug.

3 320 112,209 
O, 470 112, 270

158.900113: 
155;

4,060 231, 890 211, 340 134,220

290l33,200 
; 280 182,040

,420
,740

,140
1,210

«»  %nw*#gf gtgyi JUPUJ tftfi/j *sxa* "»*w
-.2,48ff229,870 221,760148, SCO 
212,920..... -.220,150142,270



WPB8B COLUMBIA,

KACHESS KIVER EASTOK, WASH.

LOCATION.  In sec. S T. 20 N., E. 13 E., ^hree-fourths mile below Kachess storage 
dam, one-fourth mile above" mouth, and 2 miles northwest of Easton, Kittitas 
County. ' /  '

DBAINAGE ABBA.   64 square miles (measured on topographic maps).
RECORDS AVAILABLE.   November 20, 1903, to September 80, 1920.
GAGE.   Stevens water-stage recorder at highway bridge; installed August 15, 19W; 

inspected by Fred Diener. Original staff gage on left bank a quarter of a mile 
below Kachess storage dam 'was replaced by water-stage recorder at same site 
and datum July 22, 1913. ,

DISCHARGE MEASUREMENTS,   Made from cable 20 feet below site of old gage, or by 
wading.

CHANNEL AND CONTROL.   Bed composed of light gravel and sand; shifting frequently. 
One channel at all stages. Control formed by broad riffle 125 feet below gage.

EXTREMES OF DISCHARGE.  Maximum discharge during year ending September 30, 
1919, 1,770 second-feet, from 5 p. m. to* 11 p. m. August 2 (computed from gate 
opening); practically no flow on days for which discharge is not shown. .

Maximum discharge during year ending September 30, 1920, 2,240 second-feet^ 
August 27 (computed from gate opening); practically no flow on days for which 
discharge is not shown.

1904-1920: Maximum discharge occurred August 27, 1920; practically no flow 
when gates in dam are closed.

lap.   Stage-discharge relation affected by ice; flow estimated from gage-height record, 
discharge n^@^urements, observer's notes, and weather records.

DIVERSIONS.   None.
REGULATION.  Flow controlled by storage and release of wafer in Kachess Lake reser­ 

voir. Monthly discharge, without storage, determined from records of stage of 
reservoir.

ACCURACY.   Stage-discharge relation affected by backwater from Yakima River and 
other causes throughout the period. Therefore daily discharge was computed 
from stage of Lake Kachess and gate openings. Records excellent.

COOPERATION.   Complete record furnished by United States Reclamation Service.

Discharge measurements of Kacheaa River near Easton, Wash., during the year ending
Sept. SO, 1919.

Date. Madaliy >Dls. Date. Hadeby-

  and Moxley. 
.....do..... ......

.....do.. ..............

Feet. 
4.13 
5.14 
3.00 
6.14 
6.72

3ec*ft.
223
647 
85.7

983 
1,510

Apr. I

May 29
Aug. 5

27

F.E.-Moxley.

!!"!d*~!!!^l"
.....do........
.....do........

Fett. 
4.49 
4.92 
6.27 
6.84 
6.47
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CGLtn&BIA, rSJVEft." BASK. ' ^.T-"-. 

Xttmt&ly duehanfe of faehezt River near Jtosftw*,- Wash., f*r the yeafs ending Sept. S&,
'>. ,  : ' , ,'!  ! - 19^9 QJld:jfSMJO.  ; r. .. .   .-  . ,   

[Drainage are*, <M aqnaremil««.} * '

Month.

Observed discharge in

Maxi­ Mini­
mum.

, Run-off fci acre-feet.

Observed. Stored. Without 
storage.

second-feet.

Mean.
Per 

square 
mile.

Run-oS
in ,

inches.

1918-19. 
Oetofeerii......
Kiwemlna1......
I>«ce»ber......
ftwttry........
^ternary.......
MarchT.........
April...........
M^...^.,....

Atigttst.

792 
0 
0 
0

1,330
506
495

1,310
453

1,110
1,«D
1,130

0
0
0
0
0

155
0
0
0
0

1,120
0

3*4
0
0
0

216
337
9f»
471
24.9

408
1,460

1%

15,000
0

12,006
20,700Km
'28,980

1,488
35,100
9D,K»
7,440

+1286 
+31,260
+24.000
-2,430

-12,200
4$,5» 

+17,186

13,600

24,000
9,&et)
8,500 

27«6
48,

-6,119

15, WO
7W>

1,330

230
JOB  
SOT 
390 
173 
138

2S2 
11.4 
22.4

3.44 
3.20 
7.92 
6. Off 
2.69 
Z16 
7.33 

11.7 
8,64 
3.94 
.178 
.350

3.97
3.87
9.13
7.08
2.88
2.4t
8. IS

13, 4»
9.64
4.54
.21
.39

307 ,283,096 4.81 65.43

191»-2fl. 
October........

_,8broary,.. 
March..;:..

Jifly............

September......

The year.

246
249
286

0
O
0
0
0

406 
8B2

i,«ao
1,900

43.5
217
137

0
0
0
0
0

38.1
279

1,280
902

2,670 
12, SO)
8,429

e
0
0
0
0

2,26017,200
78,709
53,700

+860
-f«,288i 
+4, M» 

+»*,«» 
+10,406 
+13,200 
+14,589 
+2% 990 
+17,009
-9,720

-77,9(»
-44^106

3,330
19,208

10,400
13,200
14,500
35,900
19,300 ' 7.480

800
9,600

54.2

300
m
215 
244 
421 
324 
12Sli
161

, 847 
5.05 
8.17 
6.09 
2.83 
8.36 
3.81 
6.58 
5.06 
1.91
.203 

152

.98

7.0S 
3.05. 
3,87 
4.25 
7.5ft 
5.6* 2.20- 
.23 

2.81

1,920 242 176, OlW -15,700 100,000 221 8.45

CLS EXTJM LAKB NKAB, RO8LYW, WASH.

.   ̂In sec. 10, T. 20 N., B. 14 E., at lake outlet, 4 miles northweet of Boslyn, 
  Kittitas Gounty, and 7^ miles northwest of Cle Elum. ' 

DBAINAOB ARBA. -202 square miles (measured on topographic maps). 
RBCOBDS AVAiLABi/K.-^lay 4 to June 9, 1W6^ October 1, 1906, to Sefrtamber 30, 10^), 
GAiss.-^-Siace November 8, 1916, Stevensi c^ntinuout *atea?-srt^ge,rec»fder referred to 

vertical etaff o» left abutment of dam just above, gates; Tliie staff used since 
June 17, 1907; aew at elevation pf .gate sills, 2?122.75 feet. 'Considerable fal? 

' between lake and dam for stages below 5.0 feet. Auxiliary gages at same datum, 
about 400 feet Above dam; inst^ed October, 1907, and My 16, 1915, u^d td 
obtain true elevation of lake at low stages. Prior to June- IT, 1-907, vertical staff 

..... in Lake above outlet, at datum 0.45 foot lower than present gage. Recorder 
inspected byJ-.G. Giddinge. " 

EXTREMES ot sToiu.oii,  Msudmum Stage during year ending September 30, 1919f 
rroto waternstagft recorder, 15.20 feet at 8 a. in. May 28 (storage, 83$20 aere-feei);" 
mimVmim stage tfto recorder, 8.00 fee* p* 3 p. m. Septettber 8^ ;(stor^e, «,250 r;

' ' ' ' '

. _ .

etage during year ending September 30, 1920, from recorder, 15.19 
feet at 3 'p. m. June 18 (storage, 83,290 acre-feet); mimmimn stage from recorder, 
2.86 feet October 5-9 (stors^e, 5^830 acte-feet). ' 

1^7-lS^i Msqamum stage recorded 19.10 ieet at 6 p. m. December 30, 1917 
(storage, 4S, 180 acre-feet); minimum stage estimated at 1.15 feet August 31, 1906 

2,380 acre-feet).



212: SURFACE WATER SUPPLY, 191& AJSTD 1900, PABT XII A.

S1PORA&E. Capacity of reservoir at crest of-spillway (gage height, 11.3 feet) 24,100 
acre-feet. Storage or release each month used for determining discharge with­ 
out storage for gaging station below dam.

ACCUBACY. Water-stage recorder referred to staff gage twice daily. Gage read to 
hundredths. Record excellent.

COOPERATION. Records furnished by United States Reclamation Service.

Daily storage, in acre-feet, of Cle Elum Lake near Roslyn, Wash., for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
i....... ......
2.............
3.............
...............
5.............
8.............
7.............
8.............
9.............
10.............
11.............
12.............
13 ............
14.............
15.............
!«. ..... .....
17.............
18...... .......
19.............
20.............
21.............
22.............
23.............
oi
25.............
26.. . ..........
27...;..-......-
28..............
29..............
30........   ...
31..............

1919-90. 
1...... ........
2..............
3..............
4..............
S..............
...............
7..............
8..............
§..,... ........10..............
11..............
12..............
18...............
14.. j.... .......
15 ........
18..............
17..............
18*..... ..,«....
19..............
20. Jl;. .....*. .

21;.:, .;,...-.....
22..............
23..............
24..............
25.. ......... ...
26..............
27..............
2S.. ............»:... ..........
30..............
31..............

Oct.

7.17C 
7,1® 
7,13 
7,09C 
7,09
7,090 
7^420
7,570 
7,590 

1 7,850
8,100 
8,350 
9,090 
9,320 
9,320
9,390 
9,450 
9,540 
9,600 
9,669. 
9,730 
9,790 
9,89

10,040 
10,260 
13.660 
17,240 
19,110
20,790

6,250 
6,140 
6,040 
5,950 
5,830
6,830 
5,831 
5/830 
5,830 
5,930
6,040 
6,140 
6250 
6,460 
e-,580
6,630 
6,650 
6,670 
6,670 

:$,680
,M9p 
*,70b 
6,710 
6,790 
6,790
6,880

7'.2M 
7,300

Nov.

22,2*£ 
23,tt 
23,9724, m
25'lOC 
25,22C 
25,356 
25,300 
25,330 
25,490
25,530 
25,510 
25,510 
25,«00
25,780
25,970 
25,880 
25,760 
25,670 
25,580
25,510 
25,440 
25,330 
25370 
25,350
25,400 
25,240 
25,100 
25,240 
25,280

7,830 
8,350 
9,010 
9,410 
9,940

10,4*9 mis® 
11 GOO
Ilj260 
11,530
11,800 
12,060 
12,300 
12,689 
13,170
17,010 
22,240 
26,080 
27,450 
27,590
27,360,%r?w
27*260 
27,500 
27,450
27,198 
26,800 
26,500 
26,310 
26,170

Dee.

25,21C 
25,60C
26,87( 
28,3K 
28,95C
28,41C 
27,75(] 
27,310 
26,890 
26,660
26,360 
26,340
27,120 
30,620 
31,290
29,760
28,880

r28,010
-27,880 
26,980
26,750 
26,470 
26,240 
26,030 
25,900
25,780 
25,690 
25,670 
25,600 
25,550
25,460

25,970 
25,830 
25,650 
25,460 
25,400
25,358 
25,380 
25(210 
25,140 
25,170
25,120 
25,030 
24,960 
24,870 
24,850
24,940 
25,190 
26,310 
26,840 
26,750

m
9M
27,940
27,890 
27,680 
27,590 
27,420 
27,290 
27,010

Jan.

> 25,370 
t 25,400 
» 25,40C 

2528C 
25,210
25,140 
25,170 
26,120 
25,100
25,080
25,080 
25,080 
25,120 
25,100 
25,060
25,190 
25,530 

,26,150 
127,380 

27,540
27,520 
27,820 
28,950 
29,380
28,740
28,080 
27,590 
27,190 
26,820 
26,590
26,450

26,800 
26,610 
26,450 
26,290 
26,130
35,940
25,880 
25,>n« 
26,620 
25,550
25,420 
25,420 
25,370 
25,350 
25,350
25,760 
27,290 
28,850 
29,400 
28,690
27,910 
W,S30 
26,870 
28,590 
26,170
26,130 
26,400 
26,610 
27,080 
27,280 
27,180)

Feb.

26,17C 
26,04C 
25.94C 
25,90C
25,88C
25,83G 
25,71 
25,67 
26,600 
25,550
25,510 
25,460 
25,440 
25,420 
25,370
25,350 
25,330 
25,210 
25,190 
25,100
25,080 
25.080 
25,100 
25,100 
25,210
25,170 
25,080 
25,080

27,010 
26,910 
26,540 
26,400 

.26,220

tof Qw 
990 

25,920 
25,830
25,670 
25,620 
25,620 
25,400 
25,550
25,550 
25,530 
25,440 
25*400 
25,490

t 490 
440 

25,440 
25,370 
25,370
25,350 
25,330 
25,260 
25,260

Mar.

25,26C 
25,46C 
25*490 
25,530 
25,550
25,490 
25.030 
24,740 
24,380 
24,100
23,560 
23,000 
22^780 
23,090 
23,180
23,380 
23,680 
23,990 
24,240 
24,470
24,560 
24,650 
24760 
24,850 
25,030
25,260 
25,330 
25370 
25,600 
25,850 
26,290

25,170 
25, 170 
25,140 
25,170 
26,170

HI
)2&09t 
25,060 
25; 080
25,120 
25,190 
25530 
86,290 
26,450
26,400 
26,220 
26,080 
25,070 
25,880
25,810 
tSySTSO 
25,830
2Sf830 
25,880
25,780 
25,780 
25,670 
25,650 
25,760 
25,650

Apr.

26,88! 
27,83C 
27.64C 
27,87 
28,38C
28,080 
28,01(1 
37,500 
27,190 
27,230
27,450 
27,290 
27,156 
26,870 
26,820
26,780 
26,780 
27,220 

! 27,^60 
; 27,820
27,870 
27,780 
27,800 
27,960 
28,310
28,570 
29,680 
30,210 
30,280 
30,260

25,620 
25,650 
25,510 
25 530 
25,710

t 710 
690 

25,670 
25,650 
25,620
25,560 
25,620 
25,780 
25,880 
25,880
25,810 
25,740 
25,210 
24,380 
23,540
22,710 
2l,«20 
20,940 
20,020 
19,190
18,740 
19,260 
2l|OBO 
22,580 
23,950

May.

30,24( 
2»,95C 
29,300 
2S,88C 
28,36C
28,08(1 
28,060 
28,410 
28,850 
29,090
28,930 
28,620 
28,270 
28,010 
28,060
28)500 
28,620 
28,550 
28,600
29,160
30,090 
31,240 
31,610 
31,170 
30,670
31,080 
32,440 
33,070 
32,220 
31,000 
29,850

24,380 
24,760 
25,010 
25,330 
2§, 400
27,660 
28760 
29,880 
30,620 
30,670
30,380 
29,920 
29,710 
29,610 
29,540
29,540 
29,830 
30,190 
29,900 
29,520
29,400 
28810 
28,450 
28,200 
27,800
26,940 
26,130 
25,710 
25,490 
25,240 
25,010

June.

29,04{ 
28,76C
28,603 
29,260 
29,850
29,920 
29,680 
29,350 
29,090 
28,850
28,520 
28,270 
28,220 
28,340 
28,500
28,500 
28,520 
28,640 
29,140 
29,070
30,240 
30,160 
29,900 
29,640 
29,420
29,500 
29,570 
29,380 
28,850 
28,430

24,900 
25,030 
25,620 
26,840 
28,340 
tGQrt 

IE tf**
31J660 
32,070 
32,140
32,120 
32,100 
32,050 
32,190 
32,850
33,240 
33,270 
33.270 
33,090 
33,920
32,800 
32,w6 
33,050 
32,700 
32,220
31,890 
31,420 
31,940 
31,560 
31,880

July.

28,240 
28,220 
28,31 
28,550
28,780
28,810 
28,500
28,150 
27,980 
28,080
28,100 
28,030 
27.910 
27,780 
27,750
27,910 
27,910 
27,700 
27.380 
27j 150
27,010 
26,910 
26,820 
26,710 
26,540
26,310 
26,270 
25,300 
24,760 
24,290 
24,040

32,190 
32360 
32,290 
32,020 
31,850
31,710 
31400 
31,290 
31,080 
S^OOO
39,980 
30,860 
30,980 
80,980 
30,740
30,450 
30.330 
30,266 
30*210 
30,090
29,920 
2S-780 
29,570 
29,230 
28,900
2s,«4>
28,500 
28,860

28,270 
28,220

Aug.

23,680 
23,27 
22,600 
21,930 
21,100
20,550 
20,220 
19,650 
19,000 
18,390
17,7#) 
17,140 
18y750 
16,300 
15,890
15,410 
14 W 
14,190 
13,660 
13,120
12,680 
12,660 
12,660 
12,550 
12,380
12,170 
11,870 
11,760 
11,550 
11,420 
11,420

28,080 
27,880 
27,96(

27J94C 
27,780W>m
27,338 
26,940 
26,570 
26,240 
26,010 
25,740 
25,330 
25,010
24,620 
24,200 
23,630 
23,079 
23,620
22.060 
2l! 480 
20,790 
2ft iitfi 
19^ 480
18,850 
18,240 
17,830 
17,440 
17^00 
16,900

Sept.

10,850 
10.430 
10,210 
-»«« 

9,680
9,500 
9,300 
9,090 
9,030 
8,780
*,650 
8,400 
8,140 
8,160 
8,180

j 8,100r ':7«50,
;7,800 
7;64t> 
7,4»
7,340 
7,260 
7,«» 
6,920
a: 920
6,710 
6,500 
6,420 
6,310 
6,250

16,470 
15,020 
15,390

1*28
m
12,550 
SI, 870 
11,300
11,000 
11,320 
12,250 
13,470 
14,900
16,140 
IS 920 
17390 
17680 
17,930
18,260 
1S.930 
19,870 
20; 550 
21,050
21,540 
21,840 
21,800 
21,120 
20,090



; CKMMJMBIA Krvm BASH*.

EI,Tm RIVER HEAR ROSLYW, WASH. ..., ,, ; v,, , : , -'wixt

LOCATION. In sec. 10, T. 20 N., R. 14 E., T>elow temporary crib dam at outlet of 
Ole Elum Lake, 4 miles northwest of Boslyn, Kittitas County, and 7) miles 
northwest of Cle Elum.  '

DRAINAGE AREA. 202 square miles (measured on topographic maps),
RECORDS AVAOABI^B. October 10,1903, to September 30,1920.
GAGE. Stevens water-stage recorder on left bank 800 feet below-temporary crib

: dam; insttlled October 14, 1913; injected by J. G: Giddia^s., For description
of previous gages see Waters-Supply Bapfer 442. *

DISCHARGE MEASUREMENTS. Made from cable about 350 feet below gage or by 
wading. N

CHANNEL AND CONTROL. -Bed composed of coarse gravel and bouliers; shifting at 
high water. One channel at all stages.

EXTREMES OB DISCHARGE. Maximum stage during year ending September 30,1919,, 
from water-stage recorder, 7.50 feet from 6 a. m. to & a. m. May 28 (discharge,. 
5,230 second-feet); minimum stage, from recorder, 0.82 foot at 4 p. oil. Septem­ 
ber 14 (discharge, 62 second-feet).

Maximum stage during year ending September 30, 1920, from recorder, 5.42 
feet at 4.15 a. m. January 19 (discharge, 2,700 second-feet); minimum stage, 
from recorder, .0.51 foot at 9 p. m. November 10 (discharge, 28 second-feet),

1904-1920: Maximum stage recorded, 14.05 feet at 2 p. m. November 15,1906 
(discharge, 18,700 second-feet); minimum stage recorded, zero at 6 p. m. Sep­ 
tember 28,1914 (practically no flow).

ICE.- Stage-discharge relation not seriously affected by ice.
BrvEBSiONS. None.
REGULATION. -Flow partly controlled by storage and release of water at Cle Elum 

Lake reservoir. Monthly discharge without storage determined from records of 
stage at reservoir.

ACCURACY. Stage-discharge relation changed some time in March, 1919, probably 
on March 13 and 14. Bating curves well defined above 200 second-feet, poorly 
defined below 150 second-feet; revised slightly October 1, 1919. Water-stage 
recorder inspected daily. Daily discharge ascertained by applying to rating 
table the daily mean gage height determined from recorder graph by inspection, 
or, for days of considerable variation in stage, by averaging results obtained by 
applying mean gage heights for shorter periods. Records excellent except for 
March, October, and November, 1919, for which they are good.

COOPERATION. Complete records furnished by United States Reclamation Service.

Discharge measurements of Cle Mum River near Roslyn, Wash., during the year* ending
Sept. SO, 1919 and 19m.

Date.

1919. 
Feb. 11
Mar. 31
May 27
Aug. 4 

25
Sept. 8
Oct. 2

Made by 

.....do................. 

.....do.. ............... 

.....do.................

.....do.................

.....do..,.......*..,..,.

Gage 
height.

feet. 
.. 2.19

3.00
6.87 
3.20 
2.20
1.92
1.50

Dis­ 
charge.

Secjt.

791
4,370 

851 
387

188

Date.

1920. 
Feb. 16
Mar. 17

25 
May 26

July 14

Made by 

.... do. ........ ........""ido"""".;::;::"::
do

Gage 
height.

feet. 
2,31
2.92
2.58 
3.71 
3.71
3.13

Dfo-
charge.

See.fti.

741m
*fWU



£14 SUBFACE WATER SUPPLY, 191& A3TD 1880, PART XII A.

Daily discharge, in seconi-feet,of Cle Etum River near Roelyn, Wasft., for the years ending
Sept. 30, 1919 and mo. ,

Day.

1918-19. 
1....... ......
2.. ............
3.............
4.............
5.............

6..... ........
7.............
8.............
8.............

10.............

11.............
12.............
13...,.....,,.,.
14..............
15..............

16..............
17..............
18..............
19U,,.. ........
20.........T ...,

2t..............
22... ............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
M»...... ......
31..............

1919-30.

s...... .........
3..............
i...... ........
6 «

6,........^,...
7..............
8............U.
9.............H

10.........;....

11.. ...... ,-».....
12..v... ...;....
13..............
14 *
is-....:.;.'..1 ...;..
16..............
17..............
18..............
19... ......»,.».
20..............

21.. ...........
22..............
2*;... ..........
24-,.. ........ A.
25:,.,.....,....

26.-... .........
27..............
28..............
29..............
30..............
31..............

Oct.

206
  206

231
231
231

331
218
229
2aa

x 234

o*>7

265
325
355
362

362
o&e
OJ0

332
342

338"274

274
282
256

248
265
279
268
248
256

200
196
193
188
104

13&127'
128

125

127
12»
139
149
151

155
157
157
157
155

155
159
161
164
166
 ICO

166
161
104
44
53

Nov.

279
274
262
332
380

1ft4

424
428
432
A'fO

eio.

m
478
509
617

662
«27
597

509

441
436
JLCV3

398
390

383
373
362
345
353

39
49
49
Aft

34

48
47
47
49
35
04

33
33
34
3S

44
72

542
1,180
1,300

1,180
1,080
1,120
1,180
1,150

1,010
820
738
661
612

Dec.

355
47*
970

1 QfU>

2,120

1,880
1,520
1,250
1,060

otn

703
737

i nafi
2,880
3,680

2,680
I ttftft

1 can

1 OWI
1 AOA

QdA

851
7T7

673
617
KfiQ

536
518
513
482
AM

570
489
422
378
qjg

339
311
3%
283
282

262
2}0
222
212
205

214
302

820
820

765
792
no

1,186
1,549

1 490
1,220
1 18(1

1,120
1,010

940

Jan.

394
379
365
 >«:

348

338
322
316
303
OQ1

9<U
294
291
288
282

297
401
386

1 9QA

1,290

1 tVi

1,290
2, WO
2,260
1 ftfifl

1,560
1,250
1,090

<un
822
764

686

552

511
469
AA\

403
S85

361
351
338
351
371

453
1,010
1 Oftf\

2,580
2,160

1,660
1,300
1,040

880
880

m -
765
820

1^,150
1 300
1*220

Feb.

688
837
578
4<M

550

53B
487
465
44S
A^a

417
398
383

332

355
340
noo

313

300
297
316
310
348

342
332
303

1,120
975
850
765
7f O

em
661
683
598
Efl/1

529
fill
481
473
457

441
422
410
43Q

437

422
410
395
385
364

351
398
ooo

329

Mar.

285
WV7

310
aw
325

452
504
469
Jiq

AVA

536
522
317
124
134

142
149
164

229

256
270
285
307
323

332
356
381
422
537
732

323
320
317
332
329

330
299
296
302
308

302
332
469
766
850

820
738
636
593 !
552

534
534
566

<565
561

$47
 538
507
481
481
4S1

Apr.

853
1,966
1.330
l <UO
t*w>
1.5W
1.320
1,120
1 030
1*060

1,120
1 090
I'eoe

960
9i2

80S
gas

1,060
1 250
1,360

1 360
1,'320
1 368
1.420
1,580

1,780
2,200
2,650
2,860
2,750

477
481
445
449
516

524
524
503
453
441

437
461
507
524
542

542
565
820
910
m»
940
940
940
940
940

940 '
91*
850
910

1,080

May.

2,850
9 £fi&

2,300
1 969
1,700

1 Mft
1,500
1,700
1,960
2,050

1,950
1,740
1,900
1,390
1,460

1,080
1 704
1,660
1,600
2.050

2,650
3,550
3,790
3,550
3,190
3,550
3,310
5,090
4,280
3,436
2' 550

1,880
1,080
1,150
1 fUft

820,

1,010
1*5*0
2,138
2,530
2»-§89

2,390
2^130
1,940
1,940
1 900

1,900
1,980
2,160
2,030
1,860

1,700
1,500
1,300
1,150
1,180

1 250
1,180
1,080

975ssff --
820 .

June.

2,000
1,780
1,860
2,200
2,500

2,690
2,500
2,250
2,100
t Qt\fl

1,780
1,620
1,660
1,740
1,780

1,780
1 7fift

1,860
2,150
2,750

2,860
2,860
2,650
2,450
2,350

2,400
2,450
2,250
1 asf>
1,740

820
(MA

792
620
839

,880'975

a, 220
1,300
1,340

1,300
1*260
1,220
1,300
1,540

1,700
1 660
1,660
1,540
1,460

1,420
1,460
1,460
1^340
1,220

1,080
940
940

1,080
l,22a

Jely

i,620
1,«20
1,«60
t tsn
1 900

t (L*f>

1,780
1,540
1,420
t win

1,540
1«0
1,460
1,390
1,388

1,466
.1,460
1,320

.» -ion

1,060

ftJS
950
912
895
695

895
896
895
895
813
785

1,980
1,580
1,460
1 fUA

1,220

1,120
1,030

940
880
850

850
sst\
880
850
813

792
712
661
661
661

603
565
670
SOS
570

494
426
403
395T03~-
399

Aug.

785
 Ma
895

  ftflg

89$

84A

785
*78&
785
Tftc

785
785
785
785
785

785
732
680
588
578

531
393
39ft
396
400

400
400
396
400

  400
400

399
364
305
305
382

437
453
477
481
 478 '

477
477
473
473
473

473
499
516
520
524

529
524
530
580
520

520
516
520
520~* 5W
520

.Sept.

>m
400
389
370
349

332
319
307
OfUffi
316
ma
329
3<Vk
319

323
316
30Qv
OO1

285

273
267
259
245
234

229
ffeflA'
«wo

203
200

529
CCM

520
516
516

565
607
593
529

: 4«R

361
335.'
332
32$ ' "'iki*

358
382
382
OOK

395

" 407
£Tft

«5
440
48»

dSA
57»
880
975

r,ttt<r
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Monthly (Ksdiargt of Cle Ehtm Riv«r neoHf! Jfeatywy *Waafc, ^r4te #mr*te»diifa? Sept.

[Drainage area, 202 square miles.].

Month.

Observed discharge fa*:- 
second-feet.

Maxi- 
mum.

Mini­ 
mum. Mean.

-ittin-off In acre-feet;

Observed. Stored. Without
storage, Mean. square 

mile.

KnB-"
cffia 

inches.

/ 1918-19, 
October......
November....
De^mber....
fanuary......
February.....
March........
April.........
J$y ,»....,>-
June.........

tlber..':.'. 

The year.

1919-20.
October......

December.

February. 
March....

July.......
August....
September.

The year ..

382
662

3,630
2,260

  ess
732

2,860
5,090
2,860
1, 958

895
400

206
262
355"' '282

387
124
853

1.390
1,620

785
393
208

275
438

1,190
760
411
339

1,410
2,440
2,160
1,300

648
297

16,900
26,100
73,200
48,800
22,809
20.800
83,800

150.000,
128 000
80,000,
39,800

+13,600 
+ 4,490 
+ ISO 
+ 990
- 1,8TO 
+ 1,210 
+ 3,970>
- 410.
- 1,420 

:4- 4,390
-r 12, 600

30,500
30,600
73,400
47,800

22,00087,800''

496
514

1,190
777

, . 385
358

27,200 442

7i 83 
12. 1 , 
1O.S
6.09

5,090 124

200 
1,300 
1>540 
3,380 
1,120

850 
1,060 
2,580 
1,300 
1,500

529 
1,010

329
296
437

.
395
305
326

976

147
. 443

635
. 880-

534
483
681

t,550
1,220

801474'

501

! '975 4.

26,408 
39,100 
64,100 
30,700 
29,700 
4ifiOO 
95,600 
72, WO 
49,200 
39,'JOB 
29,800

$40-*-, wo
- 1,930
+ 390
-1,700 -

10,100
45,300
39,900

.
- 3,660
-0'«80 
+ 3,190

30,100 
38,SjM 
987700 
|!»,900. 
45,500

33*000

761

883
501 -. 490, 

,,652 
1/570
 1,MB.J- 

740
  < 2»4 

555

3.77 
;S.2ln*,.«r
2.48

'«J4Si 
*23. T.'7t !
^ea*
3.66
lv,4*; 
2.75

2,580 33 997 506,«W ^- 13, 989 520,089 tl*

2". 84 
2.83

1.99 
2.04 
8. IS

7.02
2.52
1.16

65.47

.94 
4.2t 
3.70 
5.04 

, 2.68 
2.80 
3,80 
8.96 
7.40 
4.22 
1.66 
3.07

NACHES RIVER BELOW TIETON RIVER, NEAR HACHE6, WASH.

. In sec. 35, T. 15 N., E. 16 $., 600 feet betew Tieton River, 500 feet aboVe 
intake of Wapatox canal, and 5 miles northwest of N«efees, Yafcifiaa Oounty-

BRATNAGB -AREA. ^942 square miles (measured on topographic maps and Plate ilj, 
Water-Supply Paper 369). ; , '-?' :' 

AVAILABLE. ^August 4 to October 28, 1905; March 16, 1909, tpJOctobjer 31, 
1912; May 10 to September 30, 1915; April 13, 1916, to September ^ Wm" f 

evens continuous, water-stag© recorder on left bank; installed^Pepeniberl^ 
1916; inspected by Paul Mitchel and S. T. Asberry. Previous gftges a« foHotrs: 
August 4 to October 28,1905, vertical staff nailed to stump on left bank at nearly 
same site as present gage but at different datum; March 16, 1909; to iSecemb'er 
7, 1916, inclined and vertical staff gage in two sections, on left bank, 8 feet above 
cable; April 3, 1916, vertical staff installed to supplement inclined and vertical 
sections.

DISCHARGE MEASUREMENTS. Made from cable at gage. ,
CHANNEL AND CONTROL. Bed of stream composed of small boulders and gravel; 

shifts at extremely high water. One channel except at extremely high stages.
EXTREMES OF DISCHARGE. Maximum stage during year ending September 30,1919, 

from water-stage recorder, 9.7 feet at 11 a. m. January 23, (discharge, 11,100 second- 
feet); minimum stage, from recorder, 1.94 feet from 9 to 11 a. m. September 24 
(discharge, 312 second-feet).
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Maximum stage during year ending September-30, 1920, from recorder, 4.80 
feet at 6 a. m. May 9 (discharge, 2^880 «econd-feet); minimum stage from recorder, 
1.70 feet at 3 p. m. October 19 (discharge, 214 second-feet).

1905; 1909-1920: Maximum stage recorded, 8.9 feet at 8 a. m. November 24, 
1909 (discharge, 18,800 second-feet); minimum stage recorded, 1.62 feet at 5 p. m. 
November, 2Qf 1917, and 1.67 feet September 23,1918 (discharge, 202 second-feet).

ICB. Stage-discharge relation seriously affected by ice during severe winters; flow 
estimated from gage-height record, discharge measurements, observer's notes, and 
weather records.

DIVERSIONS. Above all important diversions except Selah .Valley and Tieton canals. 
Mean discharge of Selah Valley canal for July, August, and September, 1920, wag 
respectively 113, 114, and 105 second-feet. For discharge of Tieton canal see 
page227.

JlBGULj^ON.-^Flow, partly controlled by storage and release of water at Bumping 
Lake. See record JOT BuMpiagLftke suad table of monthly diaehargfi fer-Buaip- 
iiig River near Nile, Wash.

JLecuftAGY. Stage-discharge relation changed October 1-28, 1918; affected by tee
; November 28 to December 26, 1919, and January 4-13, 1920; possibly affect 

during periods of low stage by backwater from wing dam at intake of Wapatox 
canal. Effect of backwater probably slight. Bating curve well defined. Water- 
stage recorder inspected daily. Daily discharge ascertained by applying daily 
mean gage height to rating table. Records excellent December, 1918, to July, 
1919, and April to June, 1920; good October and November, 1918, Augus^'to 
October, 1919, January to March and July to September, 1920; fair Novembei 
and December, 1919.

COOPERATION. Maintained by United States Reclamation Service in cooperation 
with Pacific Power & Light Co. United States Reclamation Service made dis­ 
charge measurements and computed discharge.

Discharge measurements of Notifies River below Tieton River, near Notches, Wash., (hiring 
the years ending Sept. SO, 1919 and 1920,

Date.

.;im idte*. 17
July 10

4 3
Aug. 19 
Sept. 4 
Oct. 7 
Dec. 31

Made by 

F. E.Moiley.
.....do.................. 
.....do.................. 
.....do.................. 
.....do...... ........ ...., 
.....do.................. 
Moxley and Taylor. .... 
E. E.Moxtey. .........

Gage 
height.

Fett. 
2. 98'
4.23 

,3.14 
2.51 

, 2.46 
2.25 
2.08
!» S7

Dis­ 
charge.

See.jtf : 
^2

2,090 
1090 

636 
591 
448 
387
877

Date.

im..
J?eb. 14 
^r. g

May 10 
June 7 
July 21

Made by 

J1 . E.Moxley ...........
.....do..................
.....do.......................do..................
.....do.................. 
.....do......:............ 
.....do..................

Gage 
height.

Feet. 
-«2.45

2.94 
2,73
2.82 
4.56 
3,66 
2.06

Dis­ 
charge.

8ee.-/t. -.,, .-ess
931 
790 
832 

2,560 
1 540 

3»4

a Stage-discharge relation affected by ice.
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SITBFACE W&TBR , *ABT XII   Av;

Monthly discharge of Nackea Bwer beta® Tveton Riwr, neat N«ehet, Wash.,/or tfayncrs 
ending Sept. $0* l»tS end.tWV,   ,

Month.

xjbtoberi;..... ...... ....;^?:,....v:;,...,..,. ...;.,..
January " '. . . ' '   "   '
'j^bruaryJjjjnirnh  :«-....-  .<!,,.
April...:..............................;.;...............
Say..... v... ..:....................,. ;......;.........;

Aiisust - ' '     ' * -"    "' ' "^^temWtt1 . .'- -  '- '  ' '(.

; * TKe year: ; :Vl . .......................... .>. ..........

ft^v.riVhnV ' '  '- '   ' ' v ' : '- V  '."' ' -   "  
jSnuarv'.''    ' '  '  ' : ;' "" * ' -- - :."i.'- '-'.$
February ...................................... ... ........

§""'??."""- '"""'"" "/"" ' "'"»"  -  "' "     "  "   
; ' ' ."  ;,. .' '        - :  :,*    -    - . '

Discharge in saooiid-foet.

Maximum.

'64« 
1,750 

10,30ft

5^5» 
3,880

'    'eat
6M '

10,800

52fl
    'l89 

,970 
,420 
,260 
,608. 

2,769

'526
- 822

-4       : 
'- J,760

Minimum.

411 
365 
502 
661 

.'  MO 
873 

1,750 
2,260 
2,140 

- 576 
449 
322

322

225  '322 
"' 350 

"  640 
743 :  '* 595 

[ 601 
1,060 
1,140 

' 375 
326 
331

225

Mean.

531 
494 
921 

2,270 
1,190 
1,100 
2,390 
3,410 
2^960 
1,470 

557 
442

1,,500

.349 
589 
688 

1,010
974
800 
.845- 

1, 770
  ' ;874 

427
.543

877

Run-off in 
acre-feet.

39'4DO 
56,600 

. 140,400 
£6,300 
«7,JOO 

154,400 
210,000 
176,080 
90,000 
34,300 
26,300

1,080,«0

2i,sao
35,«0 
42,300

56,000'

50,'380 
U»,OW

53,390
26,300

637,«0

BUMPING LAKE NEAR NILE, WASH.

i. At atar%$ dafin at'outle^ f 12 aul^s above ^jneriean Eiver and 19 
we^tof ^le, YakimaOduaty. !/,   , 

DRAINAGE ABBA. -^8 sqimre miles (measured on; topog»pMc aoaps).
AVAILABI*. April 27 to November 22,1909; November 3,10M), to Septeia- 

foerSO, 192G, M
staff on gate tower; read by J. H, Nel«». Dtottim, mean sea level, 

tfotember 3,1910, vertical staff on north shore of lake, one-fourth mfle 
; . abor^e biittet, at diffetent datum. J " [. 
BKTBBMBS cw-'STOKAGE. MaxaiBium' etage tecorfed during year ending September 
" 30,1919,^429,56 feet &t 6.35 a. m. May 31 (Borage,. 38,466 acre-feet); mli 

stage recorded, 3,392.51 feet October 3 {storage, 2,220 acrerleet).
  Maximian stage reciorded during year ending September 30, If 20, 3,4301
> * at noon, June 15 (storage, 39,470 acre-feet); minimum Stage recorded, 3;392.§

feet on November 2 (storage, 2,22)0 acre-feet). 
i 1911-1920: Masqimumeta^e recorded on June 15,1920; minimum stage record^
- 3,3«l.OO feet Fet»ruary 12-1^, 1916 (storage, 1,260 wsse-ieety. .£ ., \£. 
SroKAGtE. Capacity of reservoir at cr«st of spillway, 3JJJ700 «cre-feet. EleratiottM

gate sill, 3,389 feet, and of spillway crest, 3,426 feet. Storage or release each,montfi.
used for determining discharge wi*hout storage for gaging station below dam. 

ACCURACY. Gage read twice daily to hundredths. itecords eicelleat. ,,,-:
funridied by United Spates iReclamation



COLUMBIA RIVER BASIK.

Daily storage, in afire-feet, of Bumping Lake near Nile, Wash., for the yAars ending Sept.
30, 1919 and 1920. ;

Day.

1918-19. 
1. ............
2.............
3.............
4.............
5.............

6... ........ ..
7.............
8.............
ft10:::::::::::::

11.............
12.............
1Q

14 ..........
15.............

16...........
17.............
ift
19.............
20.............

21.:. ...........
22.............
23.............
24.............
25.............

26.............
27.............
28..-,,.......
29-.:,.........
30..............
91

1919-20. 
1.... ......... .
2... ...........
3..............
4..-.. ...... ...
5........ ...

...............
7..............

1::::::::::::::
10.............:
11..............
12..... ....... . .
13... ........ ...
14...... ....... .
15....... ...... -

16..... .........
17..............
16
10

20...... ........

21.. ....... -I'-...
23... ....... ....
23... ........... .
24.....:....-...
25....... ...... .

2».... ..........
27..............
28..,.,,.........
29..... .......
80..............
31..... .........

Oct.

2,29( 
2,26( 
2,22( 
2,27C 
2,32(

2,35C 
2,35( 
2,35C 
2,35C 
2,39C

2,420 
2,420 
2,420 
2,420
2,42fi

2,430 
2,550 
2,520 
2,520 
2,520

2,430 
2,420 
2,420 
2,420 
2,580

3,180 
3,580 
4,360 
4,950 
5,280 
5,530

4,850 
4*470 
4,230 
3,990 
3,650

3,330
sfiso
3,060 
2,910 
2,780

2,560 
2,520 
2,450 
2,420 
2,390

2,390 
3,100 
3,230 
3,260 
3,330

3,130 
2,840 
2,610 
2,470 
2,390

2,350 
2,320 
2,290 
2,200 
2,290 
2,290

NOT.

5,76C 
5,93C 
6,16( 
6,57C 
6,76C

6,90C 
7,030
7,150 
7,36C 
7,610

7,920 
8,070 
8,280 

!8,590 
9,006

9,280 
9,500 
9,590 
9,790 
9,990

10,190 
10,390 
10,65B 
30,780 
10,820

10,860 
10,910 
10,960 
10,820
10,650

2,260 
2,220 
2,260 
2,800 
2,950.

3,460 
3,560 
3, SCO 
3,63( 
3, 66(

3,690 
3,78C

4',14C

5,430 
6,370 
7,100
7 7fift
8,280

8,690 
8,960 
9,410 
9,800 

10,210

10,550 
11,020 
11,260 
11,450 
11,510

Dec.

10,45* 
10,331 
10, 8« 
11,59( 
U,W

12,76t 
13,31 
14,04C 
14,30C 
14,53C

14,62C 
14,57 
14,87 
15,84C 
16,960

17,520 
18,16(1 
18,430 
18,740
19,080

19,360 
19,620 
19,840 
20,080 
20,180

20,290 
20,360 
20»030 
19,710 
19,390 
19,030

11,530 
11,510 
11,230 
10,940 
10,630

10,090 
9,640 
9,990 
8,980 
8,730

8,340 
7,900 
7,680 
7,330 
6,870

6,690 
6,890 
7,260 
8,350 
9,210

10,070 
10,790 
11,650 
13,370 
14,940

16,050 
16,910 
17,410 
17,750
18,090 
18,910

Jan.

18,64( 
18,28C 
17,80t 
17,B5C 
17, 21C

16.99C 
16,61C 
16.18C 
15,74C 
15,37C

14,990 
14,670 
14,360 
14,070 
13,800

13,490 
13,670 
15,180 
16,860 
17,720

18,190 
19,500 
24,620 
27,520 
28,520

29,590 
30,170 
30,390 
30,490 
30,330 
30,270

19,720 
19,960 
20,070 
19,980 
19,750,

19,550 
19,330 
19,010 
18,780 
18,430

18,060 
17,700 
17,720 
17^840 
18,070

18,390 
18,920 
19,720 
20,670 
21,030

21,320 
21,620 
21,810 
22,070 
22,470

22,800 
23,520 
24,340 
25,210 
26,340 
27,220

Feb.

30.17C 
29.09C 
29.75C 
29,50C 
29,130

28,91C 
28,760 
2S,48C 
58,040 
27,760

27,320 
27,080 
26,840 
26,570 
28,170

25,700 
25,430 
24,970 
24,280 
23,720

23,410 
23,150 
22,740 
22,570 
22,020

21,390 
21,100 
20,750

27,990 
28,540 
29,030 
29,460 
29,670

29,940 
30,010 
29,960 
29,920 
29,820

29,720 
29,700 
29,610 
29;410 
29,230

oo mm
28,870 
28,680 
28,540 
28,340

28,190 
28,070 
27,890 
27,690 
27,490

27,280 
27,110 
26,950 
26,7«0

......

Mar.

20,45( 
20,03( 
19,74C 
19,50t 
19,22C

18,80C
is, see
17,900 
17,460 
17,090

16,660 
16,220 
15,840 
15,460 
15,970

14,620 
14,240 
18,870 
13,600 
13,220

12,870 
12,570
19 IfiA

11,800 
11,480

11,250 
11,000 
10,740 
10,440= 
10,120 
9,800

26,480 
26., 270 
26,050 
25,710 
25,380

25,020 
24,580 
24,220 
23,880, 
23,680

23,510 
23,390 
23,340 
23,490 
23,740

23,900 
24,000 
24,070 
24,010 
24,000

23,890 
23,740 
23,650 
23,620 
28,550

23,550 
23,490 
23,440 
23,380 
23,380
23,400

Apr.

9.64C 
) 9,48{ 

9.36C 
> 9,27t 
» 9,21C

9,s*
9,82C 
9,78C 
9,74C 
9J78C

9,820 
9,820 
9,820 
9,740 
9,740

9,7*0 
.9,800 
9,960 

10,040 
10,210

10,440 
10,550 
10,780 
11,170 
11,480

11,990 
12,520 
13,110 
13,670 
14,570

23,390 
23,3310 
23,270 
23,240 
23,230

23,230
23,290
2\39o
23,540 
23,670

23,670 
23,700 
23,700
23,920 
24,150

24,3% 
24,470 
24,56.0 
24,690 
24,840

24,940 
25,040 
25,160 
25,300 
25,470

25,590 
25,720 
25,860 
26,100 
26,440

May

15,37 
16.20C 
16.69C 
17,230
17,68C

18,130 
18,330

) 1ft ftflfl

18,840 
19,080

19,500 
19,920 
20,270 
20,520 
20,720

21,070 
21,500 
22,009 
22,460 
23,040

24,000 
25,720 
27,040 
28,330 
30,040

31,800 
34,100 
36,360 
37,810 
38,290 
38,360

26,710 
27,100 
27,480 
27,650 
27,840

28,000 
2-8,400 
29,390 
30,590 
31,338

31,590
31,570 
31,570 
31,e?0 
31,570

31/550 
31,680 
32,440 
32,970 
33,440

33,700 
33,900 
34,100 
34,190 
34,220

33,770 
33,310 
32,910 
32,460 
31,960 
31,310

June

37,60( 
37,60C 
37,60( 
37,74C 
37,74C

37,81 
37,74  
37,600 
37,540 
37,448

37,400 
37,330 
37,330 
37,330 
37,260

37,330 
37,400 
37,47 
37,470
37,540

37,600 
37,670 
37,740 
37,740 
37^740

37,74tf 
37,74< 
37,74( 
m, 670 
37,601

30,880 
30,530 
29,980 
29,9m 
30,370

31,200 
3S.420 
33,670 
34,650 
35,49)

3'6,290 
87,170 
38,016 
39,010 
39,470

39,400 
39,270 
39,070 
38,860
18 Q9!fl

38,990 
39,030 
39,040 
38,940 
38,660

38,380 
3^418 
38,480 
38,810 
38,960

Jfuly.

3T.54C 
3J7,47C 
37.40C 
3ff,33C 
37,400

37,470 
37,400 
37,470 
37,540 
37,540

37,540 
37,470 
37,400 
37,330
37,380

37,330
 >*» OQA

3^560
S^°° 
37,130

37,130 
37,130
¥7 flBft

,37,060
36', 990

36,990 
36,920 
*,860 
35,860 
3fi,860 
3fe,790

39,140 
39,250 
39,260 
30,180. 
39,060

38,990 
38,930 
t920 

930 
38,900

3«,840 
3**, 730 
38,730 
38,600 
38,520

38,140 
38,030
38,150 
38,370 
38,640

38^710 
38,600 
38,200 
3?, 730
37,130

36,330 
36,700 
35090 
34,500 
33,900 
33,290

Aug.

36.79C 
36,79C 
36,79C 
36,790 
36,680

36,490 
36,180 
35,780 
35,38C 
34,850

34,360 
33,800 
33,28 
32,600 
31,97

31,830 
30,700
30,140 
29,430 
28,760

28,040 
27,340 
26,740 
26,100 
25,400

24,«60 
34,020 
23,410 
22,710 
22,080 
21,450

32,600 
31,980 
31,379 
30,800 
30,260

29,680 
29,130 
 2S,58Q 
28,010 
27,400

26,8)0 
26,110 
25,470 
%908 
24,250

23,660 
23,100 
22,560 
22,020 
21,480

20,940 
20,420 
19,870 
19,380 
18,010

18,410 
17620 
17,420 
16,080 
16,580 
16,190

Sept.

20,800 
20,240 
19,530 
18,840 
18,310

17,700 
17,130 
16,520 
15,940 
15; 370

14,760 
14,210 
13.620 
13,000 
13,520

11,970 
11,420 
10,960 
10,410 
9,930

9,420 
8,920 
8,410 
8,040 
7,610

7,2W 
«,8S9 
6,390
5>«80 
5,340

15,720 
15,300 
14,700 
14,220 
13,670

13,100 
12,i5flO 
12,100 
11,610 
11,210

10,820 
10,480 
UH24Q 
10,540 
10,640

10,430 
10,150 
9,860 
9,620 
9,430

9,360 
9,290 
9,280 
9,340 
9,390

9,350 
9,380 
9,830 
9,740 
9,850

104841 23 w«* 512  25



220 SUBFACE WATER SUPPLY, 1919 AND lfi®0, PART XII  A.

BT/MPOT<S RIVER STEAK NILE, WASH.

LOCATION. A quarter of a mile below spillway of Bumping Lake dam, half a mile 
below outlet conduit through storage dam, llf miles above American River, 
and 19 miles west of Nife, Yakima County.

DRAINAGE AREA. 68 square miles (measured on topographic maps).
RECORDS AVAILABLE.-June 13 to July 31,1906; April 27,1909, to September 30,1920.
GAGE. Stevens continuous water-stage recorder installed June 17, 1913, on left 

bank, one-fourth mile below spillway of storage dam; inspected daily by J. H. 
Nelson. F6r description of previous gages see Water-Supply Paper 442.

DISCHARGE MEASUREMENTS. Made from cable about 40 .feet below gage or by 
wading.

CHANNEL AND CONTROL. Bed composed of gravel and of large angular rocks; shifts 
at extremely high water. Riffle control 60 feet below gage. Stage of zero flaw, 
about gage^ height 0.6 feet.

EXTREMES OF DISCHARGE. Maximum stage during ye/ir ending September 30, 1919, 
from water-stage recorder, 4.4 feet at 4 p. m. May 29 (discharge, 1,280 second-feet) j 
minimum discharge, 2 second-feet, November 18-23.

Maximum stage during year ending September 30,1920, from recorder, 3.82 feet 
at 9.45 a. m. June 15 (discharge, 846 second-feet); minimum discharge, 2 second- 
feet, October 18 and 19.

1906 and 1909-1920: Maximum stage recorded 9.33 feet at 5 p. m. December 29, 
1917 (discharge, 5,180 second-feet); practically no flow when gates in outlet 
conduit are closed.

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. None.
REGULATION. Flow partly controlled by storage and release of water at Bumping 

Lake reservoir. Monthly discharge without storage determined from records of 
stage at reservoir.

ACCURACY. Stage-discharge relation changed gradually during the period June 1-17, 
1920. Rating curve used prior to change well defined below 1,500 second-feet; 
curve used after change, well denned, between 150 and 1,000 second-feet; poorly 
denned below 120 second-feet. Water-stage recorder inspected daily. Daily 
discharge ascertained by applying daily mean gage height to rating table, or, for 
days of considerable variation in stage, by averaging results obtained by applying 
mean gage heights for shorter intervals; shifting-control method used June 2-lo, 
1920. Records excellent except for the periods October to December, 1918 and 
1919, and April and June to July, 1920, for which they are good.

COOPERATION. -Complete record furnished by United States Reclamation Service.

Discharge measurements of Bumping River near Nile, Wash., during the years ending
Sept. 30,1919 and 1920.

Date,

1919.

25
26 

Sept. 26

Made by 

.....do....:.............

.....do.................. 
Moxley and Taylor . . . .

height.

Feet. 
3.92
A ni
4.15 
2.92

Dis­ 
charge.

See.Jt. 
905
972

1,090 
315

Date.

1920.

17
Sept. 30

Made by 

.....do..................

&,
Feet. 

3.60
3.87
2.43

Dis­ 
charge.

SecM, 
670m
14«



UPPER COLUMBIA RIVER BASIH.

ily discharge, in second-feet, of Bumping River near Nile, Wash.,'for the years endi&g 
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1.............
2.............
3.............
4.............
5.............

6.............
7.............
8.............
9.............
10..............

11.............
12..............
13.............
14.............
15.............

16..............
17..............
18..............
JL9..... .........
20..............

21..............
23........ ....
23
24..............
25...

26..............
27..............
28..............
29
30..............
31..............

1919-20. 
1... ...........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
10

14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..,,.^........
29 "i
30..............
31..............

Oct.

51
51
51
49
65

57
59
59
59
59

* 58
59
63
61
59

63
67
67
67
66

64
63
61
63
42

3
6
5
4
3
3

256
237
223
201
176

155
138
116
100

. 88

83
78
72
68
64

35
3
2
2
28

103
88
84

, 75' 67

67
64
61
58
55
55

Nov.

3

3
3
3

3
3
3
6

5
4
4
4
4

3
3
2
2
2

2
7
67
59

59
RQ

131
188
188

64
73
»a
78
41

41
41
41
41
41

30
21
21
21
26

26
6
4
4
4

4
4
4
4
4

4
4

37
Oft
96

Dec.

188
131
73
70
70

68
67
67
67
67

67
67
75
88
84

83
81
81
81
81

81
80
80
80
80

131
299
299
295
295
291

96
186
276
310
306

303
295
284
284
276

259
202
146
146
146

146
146
116
54
31

5
5
6
12
9

9
9
8.
8
?
7

Jan.

303
299
299
295
295

291
287
OQjl

280
276

273
OfiQ

269
266
263

263
273
291
299
299

303
lia
380
389
394

389
90A

380
380
380
375

7
73
189
228
231

531
250
306
306
,33*

419
258
fti

63
61

61
59
58
58
67

67
65
68
157
231

162
65
67
fift
68 :
68

Feb.

375
OQfl

OQfl

380
380

375
370
370
365
356

356
OKfi

352
348
343

339
331
qoo

327
327
QOO

$97

331
aw

322
*>f A

0-f A

67
65
65
139
234

234
OOJ

234
234
234

234
234
9<M

234
231

228
226
223
223
220

217
214
214
226
223

223
223
223
220

Mar.

327
327
327
322
318

314
310
306
303
299

295
291
287
284
276

273
269
269
266
263

259
256
259
259
256

256
253
250
246
243
243

223
Oa*»

223
223
223

223
223
223
223
220

220
220
223
220
220

217
214
214
211
211

197
176
174
176
174

171
171
155
181
127
127

Apr.

243
246
246
280
250

253
250
250
250
253

253
250
246
243
240

237
237
240
243
246

246
246
188
151
151

153
157
166
181
183

' 112
103
103
103
101

64
30
30
29
45

61
42
18
8
8

8
34
63
65
67

68
70
72
70
72

75
76
78
80
80

May.

188
256
322
322
322

322
322
327
327
335

335
335
339
339
276

226
226
226
223
223

231
243
256
269
237

209
220
450

1,200
1,120
900

64
65
65
65
65

65
67
70
72
262

429
506
506
501,
501

506
378
287
287
287

291
287
287
287
443

566
560
554
548
003
609

June.

744
705
764
859
970

1.010
935
832
805
711

634
560
578
584
609

609
634
685
866

1,040

1,040
1,040
1,040
1,040
935

900
784
771
647
584

554
705
615
339
146

21
21
21
21
21

21
22
24
189
731

685
719
661
483
465

501
568
519
465
443

315
265
285
271
332

July.

597
584
603
647
698

660
572
512
536
597

615
554
478
445
445

455
403
343
295
269

259
243
237
226
214

191
186
178
174
166
160

421
448
421
391
323

265
,252
248
245
236

230
223
223
223
220

220
85
23
23
40

139
234
400
416.
410

410
409
443
400
395
395

Aug.

157
151
142
169
259

269
299
318
356
394

403
419
419
419
424

419
445
445
439
439

429
419
413
408
463

429
429
419
419
403
403

391
386
371
362
353

353
367
362
367
367

371
371
367
367
362

344
328
308
304

300
300
293
300
304

'"»!#

  333
' 323
323
319

- 315

Sept.

398
403
403
398
403

403
398
394
389
394

403
398
403
396
352

345
335
339
949
343

339
am
276
269
259

253
287

999
306- ,  : ;    

aio
319
316
315
311

315
315
323
323
316

315
319
328
349
336

328
311

296
289
271

258
258
239
230
230

226
192
144
144
148

NOTE. No gage-height record June 21-23,1919; discharge interpolated.



222 SURFACE WATER .SUPPLY, 1919 AND 1900, PART XII    A.

Monthly discharge of Bumping River near Nile, Wash., for the years ending Sept* $0,
1919 and 1920.

{Drainage area, 68 square miles.l .

Month.

1918-19.

March.............
April. .............
May...............

July...............

The year.... 

1919-20.

January. -.-,-..,-.

Sprfl..............
May...............
w WJ.U

The year.,..

Observed discharge ia 
second-feet.

Maxi­ 
mum.

67 
188 
299 
394 
380 
327 
253 

1.200 
1.040 

698 
445 
403

1,200

256 
96 

310 
419 
234 
223 
 112 
609 
731 
448 
391 
340

731

Mini­ 
mum.

3 
2

67 
263 
314 
243 
151 
209 
560 
160 
142 
253

2

2
4 
5 
7 

65 
127 

8 
64 
21 
23 

293 
144

. 2

Mean.

48.3 
27.6 

118 
315 
347 
281 
225 
359 
797 
405 
366 
352

303

93.6 
32.1 

152 
142 
207 
,199 

61.2 
325 
347 
283 
341 
279

204  

Kun-off in acre-feet.

Observed.

2.970 
1,640 
7,270 

19,400 
19,300 
17,300 
13,400 
22,100 
47.400 
24,900 
22,500 
20,900

219,000

5,760 
1,910 
8,120 
8,750 

11,900 
12,200 
3,640 

20,000 
20,600 
17,400 
21,000 
16,600

148,000

Stored.

+3,310 
+5. 120 
+8,380 

+11,200 
-9,520 

-11,000 
+4,770 

+23,800 
-760 
-810 

-15,300 
-16,100

+3,090

-3,050 
+9,220 
+7,400 
+8,310 

-460 
 3,380 
+3,040 
+4,870 
+7,650 
-5,670 

-17,100 
-6,340

+4, 510

Without 
storage.

6,280 
6,760 

15,600 
30,600 
9,780 
6,300 

18,200 
45,900 
46,600 
24,100 
7,200 
4,800

222,000

2,710 
11,100 
15,500 
17,100 
11,400 
8,840 
6,680 

24;900 
28,200 
11,700 
3,900 

10,300

152,000

Discharge 
without storage 
in second-feet.

Mean.

102 
114 
254 
498 , 
176 

,102 
306 
746 
783 
392 
117 
80.7

307 

44.1 fly
252 
278 
1% 
144 
112 
405 
474 
190 
63.4 

173

210

Per
square 
mile.

1.50 
1.68 
3.74 
7.32 
2.59 
1.50 
4.50 

11.0 
11.5 
5.76 
1.72 
1:19

4.51

.649' 
2.75 
3.71 
4. 09 
2. 91 
2.12 
1.65 
5.96 
6.97 2.79- 
,932 

2.54

3.09

Run-off 
in 

inches.

1.73 
1.87 
4.31 
8.44 
2.70 
1.73 
5.02 

12.68 
12. 83 
6.64 
1.98 
1.33

61.26

.75 
3.07 
4.28 
4.72 
3.14 
2.44

7. 78 
3.22 
1.07 
2.83

42.01

TIETON RIVER AT KIMROCK, WASH.«

LOCATION. On highway bridge at Rimrock, 100 feet above wild Cat Creek, 2 miles 
below junction of forks of river, 7 miles above headworks of Tieton canal, and 22 

, miles southwest of Naches, Yakima County.
DRAINAGE AREA. 187 square miles (measured on topographic maps).
RECORDS AVAILABLE. August 28 to November 24, 1908; March 21, 1909, to Septem­ 

ber 30,1914; fragmentary. October 1,1918, to March 31, 1919.
<3 AGE . Vertical staff on left abutment of highway bridge; installed June 15, 1918. 

' liage used 1908-1914 was a vertical staff on left bank at McAllister meadows, 
one-half naile above mouth of Wild Cat Creek.

JQiscHARGE MEASUREMENTS. Made from highway bridge at gage, by wading, or from 
cable one-half mile below Wild Cat Creek.

CHANNEL AND CONTROL. Bed composed of gravel and boulders; practically perma-
' ; nent.
EXTREMES OF DISCHARGE. Maximum stage recorded during period October 1,1918, 

to MarcllSl 1919,6.40 feet at 7.30 a. m. January 23; (discharge, 2,770second-feet); 
minimum daily discharge, 166 second-feett several days in October, November, 
and December.

1908-1|312; 1918-19.19: Maximum stage recorded, 6.2 feet at 3,30 p. m. Novem­ 
ber 23, 1909 (discharge, 4,200 second-feet); minimum stage recorded 1.2 feet 
January 12,1910 (discharge, 127 second-feet).

« Previously called Tfeton River at McAllister Meadows, near Naches, Wash;
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ICE. Stage-discharge relation affected by Ice during severe winters. Fliw*estimated
from observer's notes, discharge measurements, and weather records. r 

DIVERSIONS. None. 
REGULATION. Flow alightly regulated by storage and release of water of Clear Creek

reservoir about 8 miles above gage. 
ACCUBACY. Stage-discharge relation permanent. Eating curve well denned. Gage

read to hundredths twice daily. Daily discharge ascertained by applying daily
mean gage height to rating table. Records fair. 

COOPEEATION. Complete record furnished by United States Reclamation Service.

Discharge measurements of Tieton River at Rimrock, Wash., during the years ending 
' Sept. 30, 1919 and 1920.

Date.

1919.
Feb. 7-8

June 6
11

Jrthr QW 22

Aug. 14
Sept. 3
Oct. 6 
Dec. 29

Made by-

Bishop and Moxley . a . .
F. E.Moxley..

.....do.................

.....do.................

.. ...do.. .............. ......do.. .. ;.... ........

.....do.................

.....do.................
Taylor and Moxley . ....

&,
Feet. 

1.83
2.65
3.65
2.95
2.79
2.44
1.79
1.79
1.20 
1.75

Dis­ 
charge.

Sec.-ft.
388
602

1,150
808
706
538
330
336,
188 
325

Date.

1930. 
Jan. 10
Feb. 24
Mar. 11
May 6

11
22

Sept. 25

Made by 

.....do........;........

.....do.................

.....do.................

.....do.................

height.

Feet. 
1.42
1.49
.62

2.16
2.08
2.72
3.39
1.78

Dts- 
charge.

Sec.Jt. 
228
258
100
.459
V28
fifiS
989
336

Daily discharge, in second-feet, of Tieton River at Rimrock, Wash., for the period Oct.
1, 1918, to Mar. 31, 1919.

Day.

1918-19. 
1...........
2...........
*..-........
*,.. ......
8.^.. .......

ft.......,'.'..
7...........
8...........
9:..........

10...........

11...........
12...........
13...........
14...........
15...........

Oct.

280
254
280
254
307

280
254
229
206
185

229
335
280
254
254

Nov.

307
280
280
254
254

229
206
185
T85
185

185
185
166
206
229

Dec.

166
185
1S5
185
166

166
364
355aw
355

352
355
166
185
206

Jan.

2M
254
254
1R5
T85

1*5
185
185
1M
208

Mft
206
229
638
63«

Feb.

496
426
394
394
364

364
335
335
<UQ

321

307
307
307
280
280

Mar.

229
254
229
229
229

229
206
217
206
206

206
208
206
206
206

Day.

1918-19. 
16..........
17..........
18. .
19..........
20..........

21..........
23..........
23..........
24..........
25..........

20... ........
27..........
28..........
29..........
30..........
31..........

Oct.

254
254
229
229
208

185
lai
166
166
166

166
166
426
364
307
307

Nov.

229
229
206
206
206

206
185
185
185
166

185
166
166
185
185

Dec.

206
361
361
385
385

382
379
376
373
370

370
367
367
370
373
301

Jan.,

638
907

1 460
1,180
855

1,020
1,020
2580
1,570
1,260

L070
'fl87
730
638
574
554

Feb.

280
28ft
254
254
254

254
254
241
229
241-

241
229
229

......

Mar.

206
206
229
229
229

229
241
254
254
254

254
280
321
835
335
426

Monthly discharge of Tieton River at Rimrock, Wash., for the period Oct. 1, 1918, to Mar.
31, 1919.

[Drainage area, 187 square miles]

Discharge in seeemd-feet. . *

Month.

O&ober..................................................
November...... ..... *. ......... 1. .......................

January..................................................
February..... ...........................................
March.. .. ... ... .... .. . ....

Maximum.

"426
307
385

2,530
496
426

Minimum.

166
166
166
185
229
206

Mean.

':'. -',!:,",'

24?
208
306
677
304
243

Kun-off in
acnrftt&f.

i*i5,a»
12,800
18 800
41*600
le'floo
15000
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: TIKTON RIVEB AT HEADWORKS OF TIETON CANAL, HEAR NACHES, WASH.

LOCATION. In sec. 30, T. 14 N., R. 15 E. (unsiirveyed), below intake of Tieton 
canal, 15 miles above mouth, and 16 miles southwest of Naches, Yakima County.

DRAINAGE AREA. 240 square miles (measured on topographic maps).
RECORDS AVAILABLE. April 17 to September 17, 1906 (fragmentary gage-height 

record); July 5, 1907, to September 30, 1920.
GAGE. Stev'ens continuous water-stage recorder on right bank about 1,000 feet 

below intake of Tieton canal; Friez water-stage recorder at same site used July 8, 
1911, to 1918. For description of previous gages see Water-Supply Paper 442. 
Gage inspected by W. E. Wilson and G. G. Willis.

DISCHARGE MEASUREMENTS. Made from cable about 500 feet below gage or by wading.
CHANNEL AND CONTROL. Bed composed of gravel and boulders; shifts slightly at 

high water; gradient steep. One channel at all stages.
EXTREMES OF DISCHARGE. Maximum stage during year ending September 30, 1919, 

from water-stage recorder, 5.15 feet from 11 p. m. to midnight May 27 (discharge, 
1,940 second-feet); minimum stage, from recorder, 1.85 feet at 2 p. m. September 
13 (discharge, 17 second-feet).

Maximum stage during year ending September 30, 1920, from recorder, 4.03 
feet at 9 p. m. January 28 (discharge, 850 second-feet); minimum stage, from 
recorder, 1.55 feet at 6.30 p. m. August 26 (discharge, 5 second-feet).

1907-1920: Maximum stage recorded 7.15 feet at 4 a. m. November 24, 1909 
(discharge, 5,400 second-feet); minimum stage recorded that of August 26,1920

ICE. Stage-discharge relation affected by ice during severe winters; flow estimated 
from observer's notes, discharge measurements, and weather records.

DIVERSIONS. Tieton canal has diverted water above the gage since 1910. Diversions 
through canal added to mean monthly flow to determine natural monthly dis­ 
charge. - - . '

REGULATION. Flow slightly regulated by storage and release of water at Clear Creek 
reservoir about 15 miles above gage. Purpose of regulation to obviate diurnal 
fluctuations during irrigation season.

ACCURACY. Stage-discharge relation permanent during years ending September 
30, 1919, and 1920; affected by ice November 27 to December 23, 1919. Rating 
curves fairly well defined above 100 second-feet. Water-stage recorder in­ 
spected twice daily. Daily discharge ascertained by applying daily mean gage 
height to rating table. Records good except during periods of ice effect and low 
discharge, for which they are fair.

COOPERATION. Complete record furnished by United States Reclamation Service.

Discharge measurements of Tieton River at headworks of Tieton canal, near Naches, Wash,, 
during the years ending Sept. SO, 1919 and 1920.

Date.

1919.
Feb. 8
Apr. 21
July 10 

22
i 30 

Aug. 15
Sept. 2 
Oct. 6 
Dec. -24

Made by  

F. E. Moxley. .........
.....do................. 
.....do.................
.....do................. 
.....do.................
.....do................. 
Moxley and Taylor... . . 
Moxley and Mayo. .....

Gage

Feet. 
3.32
3.65
3.52 
3.04
2.74 
2.13
2.07 
2.84 
3.70

Dis­ 
charge.

Sec.-ft. 
387
571
489 
290
153 
39.9
33.7 

179 
591

Date.

1920. 
Feb. 18
Apr. 20

26 
May 3
June 2 

11
22 
29 

July 28 
Sept. 23

Made by 

.....do.................

.....do................. 

.....do.....l...........

.....do................. 

.....do.................

.....do................. 

.....do................. 

.....do.................

height.

Feet. 
3.10
2.83
2.57 
2.70
2.64 
3.24
3.79 
3.45 
2.52 
2.80

Dis­ 
charge.

Sec.-/t. 
298
207
126 
154ra
347
668 
463
,m
1RS
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Daily discharge, in second-feet, of Tieton River m headwords of Tieton canal, near JV 

Wash., for the years ending Sept. 30, 1919 and 1920.

Day.

1918-19. 
1.............
2.............
3.............
4.............
5.............

6.............
7.............
8... ..........
9.............
10.............

11.............
12.............
13.............
14.............
15.............

16.............
17.............
18.............
19.............
20.............

21.............
22.............
23.............
24.............
25.............

36..............
27..............
28..............
29..............
30..............
31..............

« 1919-20. 
1..............
^... ..........
S. .............
4..... .........
5..............

6..............
7..............
8..............
9.....:...L...
10..............

11..............
12..............
13:.............
14..............
15..............

16..............
17..............
IS/.. ...........
19..............
20..............

21..............
22..............
23..............
24..............
25, .
V '
26..............
27..............
2&... ...........
W... ...........
30..............
31..............

Oct.

275 
267 
271 
251 
292

275 
263 
229 
204 
232

244 
322 
300

189 
255 
240 
225 
211

197 
190 
187 
187 
172

178 
187 187- 
181 
172

159 
156 
156 
153 
148

148 
159 
159 
156 
145

153 
142 
153 
153 
150 
153 

I

Nov.

194 
221 
204 
197 
190

184 
175 
162 
159 
159

156 
150 
153 
156 
250

409 
394 
343 
334 
309

304 
326 
334 
326 
304

280 
270 
260 
248 
234

Dec.

220 
210 
198 
186 

, 176

163 
154 
142 
140 
137

130 
129 
145 
170 
192

218 
241 
272 
292 
300

330 
356 
365 
389 
450

352 
326 
300 
284 
267 
259

Jan.

236
207 
187 
181 
197

181 
184 
181 
211 
244

322 
380 
229 
229 
240

403 
461 
348 
357 
304

292 
292 
263 
275 
443

689 
610 
785 
769 
656 
592

Feb.

527 
482 
439 
409 
384

380 
375 
339 
317 
313

309 
309 
309 
313 
304

300 
309 
309 
300 
300

296 
288 
280
284 
288

280 
280 
267 
244

Mar.

244 
244 
244 
259 
259

251 
148 
121 
121 
118

109 
123
267 
244 
172

221 
229 
229 
225 
232

271 
296 
288 
271 
267

255 
251 
248 
244 
240 
229

Apr.

696 
696 
753
842 
825

745 
689 
649 
630 
682

662 
623 
586 
580 
556

550 
630 
613 
596 
579

562 
544 
516 
556
562

556 
642 
761 
761 
809

232 
232
221 
229 
330

322 
240

, 207 
187 
181

194 
221 
263 
251 
232

225 
204 
214 
236 
225

187 
159 

' 118 
100 
104

13ft 
251 
280
248 
248

May.

825 
793 
682 
623 
550

516 
522 
556 
598 
580

544 
493 
434 
419
424

429 
414 
404 
444 
610

785 
1,220 
1,170 
1,050 
1,080

1,510 
1,780 
1,720 
1,360 
1,060 
817

175 
148 
168
148

, m
229 
330 
510 
623 
636

649 
550 
309 
162 
221

419 
586 
610 
493 
450

409 
330 
280 
251 
207

187 
178 
165 
156 
142 
111

June.

662 
630 
703 
769
868

936
809 
689 
656 
586

522 
 471 
471 
477 
493

504 
527 
568 
710 
893

927 
850 
793 
724 
731

817 
761 
636 
527 
466

121 
139 
207 
317 
424

404 
424 
510 
419 
380

361 
375 
371 

: 516 
731

544 
 504 
504 
424 
444

477 
642 
482 
343 
267

211 
244 
309 
466 
533

July.

450 
461 
466 
516
580

539 
404 
334 
371 
493

550 
493 
409
380 
444

516 
493 
361 
275 
267

284 
259 
248 
251 
244

175 
118 
111 
134 
153 
131

586 
550 
471 
450 
361

288 
284 
284m
317

267 
194 
139 
145 
197

255 
240 
236
187 
159

118 
79 .  
91 
106
72

58 
70 
104 
118 
94 
53

Aug.

116
87 
74 
67 
52

70 
. 94

89 
58 
53

6274' 
59 
44 
33

48 
53 
50 
52
72

83 
58 
43 
39 
62

60 
59 
40 
35 
40 
65

52 
69 
65 
50 
60

79 
58 
56 
50 
65

70 
49 
49 
62 
65

53
' 45 

30 
» 38 

16

21 
11 
13 
16 
14

14 
45 
45 
64 
72 
38

\ches,

Sept.

48 
38 
39 
29 
30

37 
31 
36 
49 
22

33 
59 
36 
39 
49

42  56 
67 
79 

213

94 
93 
74 
83
87

87

76
72

26 
23 
23 
26 
25

23 
17 
23 
23 
17

59 
109 
67 
162
85

72 
72 
83 
69 
67

85 
134 
172 
187 
190

204 
275 
296 
263 
284

Nora. No gage-height record Apr. 18-20,1919; discharge interpolated.
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Combined monthly discharge of Tieton Eiver and canal at headworks of Tieion cantu, 
near Naches, Wash., for the years ending Sept. 30f 1919 and 1920.

[Drainage area, 240 square miles.]

Month.

1918-19

December. ...........

March................
April.................
May..................

July..................

September...........

The year.......

1919-20 
October..............
November. ....... .
December. ...........

February. ...........
'March..............
April.................
May..................
June.................
July..................
August...............
September...........

Discharge in second-feet.

Combined.

Maxi­ 
mum.

1,100 
2,100 
1,250 

895 
432 
365

255 
409 
500 
785 
527 
296 
537 
952 

1,030 
889 
386 
473

1,030

Mini­ 
mum.

611 
717 
780 
428 
347 
136

142 
150 
145 
229 
244 
109 
221 
414 
426 
358 
320 
309

109

Elver 
(mean).

648 
787 
673 
352 

61 
62

174 
246 
242 
354 
329 
223 
216 
323 
403 
221 
46.3 

105

240

Canal 
(mean).

104 
309 
311 
317 
315 
250

3.3 
39.7 
29.4

108 
303 
303 
303 
308 
257

138

Combined.

Mean.

i

o260 
o220 
a 340 
o730 
a 350 
o300 

752 
1,100 

984 
669 
376 
312

534

174 
249 
282 
383 
329 
223 
324 
626 
706 
524 
354 
362

378

Per 
square 
mile.

1.08 
.917 

1.42 
3.04 
1.46 
1.25 
3.13 
4.58 
4.10 
2.79 
1.57 
1.30

2.22

.725 
1.04 
1.18 
1.60 
1.37 
.929 

1.35 
2.61 
2.94 
2.18 
1.48 
1.51

' 1.58

Combined run-off.

Depth In 
inches.

1.24 
1.02 
1.64 
3.50 
1.52 
1.44 
3.49 
5.28 
4.57 
3.22 
1.81 
1.45

30.18

.84 
1.16 
1.38 
1.84 
1.48 
1.07 
1.51 
3.01 
3.28 
2.51 
1.71 
1.68

21.45

Acre-feet.

16,000 
13,100 
20,900 
44,600 
19,400 
18,400 
44,700 
67,600 
58,600 
41,100 
23,100 
18,600

386,000

10,700 
14,890 
17,306 
23,600 
18,900 
13, TOO 
10,300 
38,500 
42,000 
321208 
21,800 
21,500

274,080

<» Estimated by comparison with records of flow of Tieton River at Rimroek, Wash. 

TEETON CANAL NEAB. HACHES, WASH.

LOCATION. In sec. 30, T. 14 N., R. 15 E. (unsurveyed), below canal intake and 16 
miles southwest of Nacb.es, Yakima County.

RECORDS AVAILABLE. Irrigation seasons 1910 to September 30, 1920.
GAGE. Float gage installed in a stilling well about 500 feet below canal intake; 

read by H. E. Andrus and G. G. Willis.
DISCHARGE MEASUREMENTS. Made from a gaging bridge 30 feet below gage or by 

wading.
CHANNEL AND CONTROL. Earth section merging into concrete-lined section 1,000 

feet below gage.
EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 

30, 1919, 5.08 feet June 13, 1919 (discharge, 319 second-4eet); no flow during 
portion of year.

Maximum stage recorded during year ending September 30, 1920, 5-.2S feet 
September 8, 9, and 11 (discharge, 312 second-feet); n<* flow during portion of year. 

1910-1920: Maximum discharge on June 13, 1919; canal dry during nonini- 
gating seasons, when water is not being delivered for cistern use.

ACCURACY. Stage-discharge relation shifts slightly at Mgh stages; practically perma­ 
nent during each irrigating season. Rating curves well defined. Gage read to 
hundredths twice daily. Daily discharge ascertained by applying tfaily mean 
gage height to rating table. Record excellent for irrigating season; fair for 
other periods.
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COOPERATION. Complete record furnished by United States Reclamation Service.

Canal diverts water from right bank of Tieton River in sec. 30, T. 14 N., R. 15 
E. Water is used for irrigation.

Discharge measurements of Tieton canal near Naches, Wash., during the years ending
Sept. 30,1919 and 1920.

Date.

1919. 
Apr. 21
May 3

23
23

June 28
July 30

Made by 

.....do.................
Paul Taylor.. ..........

.....do.................

Gage
height.

Feet.
2.78
5.25
4.89
4.89
5.00
5.11
5.17

Dis­ 
charge.

Sec.-ft. i P;*>
MI
306
316
311
316
qi K

Date.

1920. 
Apr. 21

26
May 3

28

July 28

Sept .23

Made by 

.....do.................

.....do.................

.....do.................

.....do.................

Gage
height.

Feet. 
2.03
4.20
5.10
5.14
5.11
5.14
5.22
3.34

Dis­ 
charge.

Sec.-ft. 
95.1

241
300
307
306
307
302
179

Daily discharge, in second-feet, of Tieton canal near Naches, Wash., for the years ending
Sept, 30, 1919 and 1920.

Day.

1918-19. 
!...,.»;.......

8
4.. ............
5..............

6..............
7..............
8~ ............
9..............
10..............

11..............
12..............
13..............
14.. ............
16..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

...... .........
27..............
28..............
2».. ............
30..............
fl..... .........

Oct. Nov.

54
77
96

96
96
96
96
96

Dec.

96
96
96

Jan. Feb. Mar. Apr.

45
44
55

66
81

111
135
145

144
183
224
236
251

249
265
288
289
296

May.

  301
301
301
303
307

307
314
315
315
314

314
314
313
314
315

315
313
313
293
294

304
307
306
306
307

314
315
313
314
313
313

June.

314
314
315
318
317

317
318
316
31S
317

318
318
319
317
318

310
299
292
292
292

292
298
306
313
316

316
315
314
314
314

July.

315
315
316
316
315

314
315
315
315
317

318
317
318
318
318

318
318
317
318
317

316
317
317
317
316

318
317
317
316
316
316

Aug.

316
316
315
315
315

315
315
315
315
315

316
315
314
315
314

315
315
315
315
315

316
315
Clfi
317
315

314
315
316
317
318
318

Sept.

317
316
313
312
311

311
313
313
311
304

306
289
282
282
276

287
256
243
236
123

42
227
220
208
198

195
187
18Q
178
179
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Daily discharge^ in second-feet, of Tieton canal near Naches, Wash., for the years ending 
Sept. 30, 1919 and 1920 Continued.

Day.

1019-20. 
I..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
0... ...........
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............

30
31..............

Oct. Nov.

50
50

Dec.

90
85
80
75
70

65
60
50
40
35

30
... 25

25

25
25
50
50
50

50
50
50
50
50
50

Jan.

75
70
70
65
65

60
60
55
50
40

75
75

  75

75

Feb.

-----i-

Mar. Apr.

03
98
97
98

98
98
86
82
82

81
82
82
83
85

99
116
141
173
197

222
226.
252
269
289

May.'

296
297
300
301
300

303
303
305
305
307

303
303
303
303
304

305
305
303
303
305

303
303
303
303
302

303
303
303
303
303
303

June.

305
303
303
303
303

302
305
303
303
303

303
303
303
305
302

302
303
303
303
303

304
303
302
302
303

303
303
303
303
304

July.

303
302
303
302
303

302
303
303
303
303

303
303

303
303

303
303
302
303
303

303
301
303
303
303

303
303
303
303
303
305

Aug."

306
305
305
306
306

307
307
308
308
307

306
308
308
308
308

308
307
308
308
308

309
309
300
310,
309

308
310
310
311
309
309

Sept.

309
309
310
311,
311

309
309
312
312
311

312
311
311
311
308

301
287
272
261
246

224
200
179
176
.172
'Ufc

148
148
147
124

NOTE. Discharge during nonirrigation seasons, estimated roughly.

Monthly discharge of Tieton canal near Naches, Wash., for the years ending Sept. SO, 1919
andW20.

Month.

1918-19.

April 13-30. ..............................................
2»y............... ..................... ...................
June.. ............................................. ./....
July......................................................

September ...............................................

1919-20.

December ................................................
January... . ..............................................

May........... ...........................................
June.....................................................
July......................................................

Discharge in second-feet.

Maximum.

96 
96 

296 
315 
319 
318 
318 
317

50 
90 
75 

289 
307 
305 
305 
311 
312

Minimum.

"~ 54 
96 
44 

293 
292 
314 
314 
42

0 
0 
0 
0 

296 
302 
301 
305 
124

Mean.

88. 4 
96.0 

173 
309 
311 
317 
315 
250

3.33 
39.7 
29.4 

108 
303 
303 
303 
308 
257

Bun-offin
acre-feet.

1.400 
571 

6,lflO 
19,000 
18.500 
19,500 
19.400 
14,900

198 
2,440 
1,810 
6,430 

18,600 
18000 
18,600 
18900 
15,300



NORTH FORK OF AHTANTTM CREEK HEAR TAMP [CO, WASH.

LOCATION. In NW. \ sec. 2, T. 12 N., R. 15 E., at Prior ran 
Creek and 3$ miles northwest of Tampico, Yakima Coun

DRAINAGE AREA. 69 square miles (measured on topographi
RECORDS AVAILABLE. August 26, 1907, to September 30, 19
OAGE. Stevens continuous water-stage recorder on left bank 

of ranch house; installed April 6, 1919. Previous gagei 
1907, to April 1, 1913, and August 20, 1915, to Septembe 
same site and datum as present gage; April 2, 1913, 
September 6, 1916, to September 30, 1917, Stevens 
corder; and April 14,1918, to October 10,1918, Stevens 8 
at same site and datum. Recorder inspected by F. B.

DISCHARGE MEASUREMENTS. Made from gaging bridge 40 
wading.

CHANNEL AND CONTROL. Bed composed of gravel and 
subject to overflow. Concrete control installed in 
gage. Stage of zero flow at time of construction of contr

EXTREMES OF DISCHARGE. Maximum stage during year en 
from water-stage recorder, 3.40 feet at 11 p. m. May 27 
feet); minimum stage from recorder, 1.71 feet October 2 (dis 
lower stage probably occurred in the winter when recor

Maximum stage during year ending September 30, 
feet at 10 p. m. May 8 (discharge, 208 second-feet); 
1.59 feet November 27 (discharge, 12 second-feet); lower 
in the winter while record was discontinued.

1907-1920: Maximum stage recorded, 4.60 feet at 9 a 
charge, 728 second-feet); minimum stage recorded, 1.60 fe 
1916 (discharge, 7 second-feet).

ICE. Stage-discharge relation seriously affected by ice; rec 
winter.

DIVERSIONS. Station is above all diversions.
REGULATION. None.
ACCURACY. Stage-discharge relation changed during win 

curves well defined. Operation of water-stage recorde 
noted in footnote to table of daily discharge. Daily 
applying to rating table the daily mean gage height de 
Records excellent for periods during which recorder was

Discharge measurements of North Fork of Ahtanum Creek near 
the years ending Sept. SO, 1919 and 19%C

j 100 feet below Nasty
Y-  
maps). 
3.
about 300 feet southeast 
as follows: August 26, 

5, 1916, vertical staff at 
August 19, 1915, and 

contnuous water-stage.re- 
ay water-stage recorder 
Bill and F. W. Schott, 
feet below gage or by

Date.

1919. 
Apr. 6

May 23 
July 11

19

Made by 

.....do..................

Raleigh Skillln.........
G.L.Parfcer..... ......

A
Feet. 

2.69 
2.52 
3.02 
2.27 
2.06

Dis­ 
charge.

Sec.-ft. 
126 
116 
236 
67.7 
42.4

Date.

1920. 
Mar. 28 

29 
Apr. 23 
June 23 
Aug. 13 

13

Mad(

John McCo 
.....do..... 
Raleigh 3k 
Lasley Lee 
R. B. Kilg 

.....do.....

by 

bs... ......
Ita."" '.'.'.'.".

height*

Feel. 
1.93 
1.83 
2.03 
2.27 
1.75 
1.75

Dis­ 
charge.

8ec.it, 
29.4 
28.$ 
3«.S 
69.4 
16.4 
16. S

239

boulders. Banks high; not 
Noveir aer> 1915, 50 feet below

1, gage height 1.45 feet.
ng September 30, 1919,
discharge, 354 seeond-
harge, 17.5 second-feet);
was discontinued.

20, from recorder, 2,92 
miniBQum stage from recorder,

tage probably occurred

m. June 18, 1916 (dis- 
t at noon November 12,

d discontinued during

r of 1919-20. Rating 
satisfactory except as 

scharge ascertained by 
,ermined from recorder, 
perating.

"ampico, Wash., during
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Daily discharge, in second-feet, of North Fork of Ahtanum Creek near Tampico, Wash., 
1 for the years ending Sept. 30, 1919 and 1920.

Day.

1918-19. 
1. ..........................
2...........................
3...........................
4.'..... .....................
5...........................

6............................
7...........................
8...........................
9...........................

10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29.. .........................
30...........................

1919-20. 
1...........................
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................
10.. ./.... ...................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17.......... ................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24...........................
SB.. ................. ...-.....-

26...........................
Sff.. .........................
28...........................
29...........................
30...........................
31...........................

Oct.

18.0
17.5
19.0
19.5
25

21
19.5
19.0
19.0
19.0

23
23
22
21
22

22
22
22
22
22

22
21
21
21
21

21
21
22
22
22

22
21
22
21
18.5

21
19.0
24
2j
26
25

Nov.

25
25
26
26
24

24
24
IQ n
28
25

24
20
24
OC

28

41
36
32
31
28

OQ

28
28
28
25

23
14 1

[»

Mar,

....

29
30
30
28

Apr.

130
115
103
98
106

100
96
94
89
87

85
113
141
143
136

130
132
141
154
159

154
178
208
203
206

29
29
27
29
37

33
33
34
32
33

36
44
50
45
43

39
39
40
4Q
47

44
40
39

70

May.

216
203
180
166
152

145
154
166
171
159

, 152
139
130
130
130

130
124
124
141
166

208
253
247
230
250

283
331
308
265
216

95
85
70
70
.84

102
124
159
173
154

150

150
139
126
122

107
96
90
84
78

75
75
75
77
72
68

June.

171
178
186
193
193

186
179
172
164
157

150
143
136
130
122

115
115
122
136
150

150
141
132
124
126

128
124
113
103
96

69
75
87
103
107

98
102
98
94
90

89
100
111
122
107

96
96
96
91
86

82
77
72
68
59

54
54
60
60
57

July.

94
90
87
87
87

85
75
70
69
70

68
63
58
56
52

50
48
46
44
42

40
39
38
37
36

36
34
34
34
33
qo

56
51
48
46
42

40
37
36
35
33

32
33
35
36
30

29
29
26
25
25

25
25
24
23
22

22
21
20
19.5
20
20

Aug.

31
30
30
32
30

30
29
28
28
28

28
26
26
26
26

24
24
24
23
23

23
23
!S
23
23

22
23
23
22
22 
24

19.5
18.9
18.9
18.9
18.9

18.9
18.3
17.7
17.7
17,1

16. S
15.9
13.9
15.3
15.3

15.9
15.9
17.1
17.1
15.9

15.3
15.3
14.7
14.7
15.3

15.9
16.5
17.7
27
22
17.7

Sept,

24
,23
22
S3
24

26
24
31
29
25

27
26
24
24
23

22
22-
22
22
22

22
22
21
21
21

20
21
22
22
22

17.1
15.9
15.9
15.3
14.?

14.7
14.7
14.1
14.1
14.7

14.7
15.3
18.9
29.- 21
18.9
17.7
17.1
16.5
17.1

18. a
19.5
21
20
19.fi

18. 9
18.0
17.2
16.5
16.9

NOTE. Recorder not operating during following periods: Oct. 9,1918, June 6-12.1919, May 30, June 12, 
13, 19-22, and Sept. 24-28, 1920 (discharge interpolated); Nov. 28-30, 1919, Apr. 24-30, May 1, 2, and 11-16, 
1920 (discharge estimated by comparison with records of near-by streams). Braced figures show mean 
discharge for periods included.
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Monthly discharge of North Fork of Ahtamtm Creek near Tompteo, JFosfi., for the 
ending Sept. SO, 1919 and 1920.

[Drainage area, 69 square miles.]

Month.

1918-19. 
October 1-10......................
April6-30.........................
May..............................
June ..............................
July..............................

September ........................

1919-20.

April..............................
May..............................

July..............................

Discharge in second-feet.

Maximum.

25 
208 
331 
193 
94 
32 
31

26 
41

173 
122 
56 
27 
29

Minimum.

17.5 
85 

124 
96 
32 
22 
20

18.5 
14.5 
27 
68 
54 
19.5 
14.7 
14.1

Mean.

19.6 
132 
189 
144 
55.9 
25.7 
23.3

22.0 
25.1 
45.4 

111 
85.3 
31.1 
17.3 
17.4

Per
square 
mile.

0.284 
1.91 
2.74 
2.09 
.810 
.372 
.338

.319 

.364

.658 
1.61 
1.24 
.451 
.251 
.252

Run-off.

Inches.

0.11 
1.78 
3.16 
2.33 
.93 
.43 
.38

.37 

.41 

.73 
1.86 
1.38 
.52 
.29 
.28

Acre-feet.

389 
6.550 

11 600 
8,570 
3,440 
1,580 
1,390

1,350 
1,409 
2,700 
6,820 
5,030 
1,9W 
1,060 
1,040

SOUTH FORE OF AHTANtTIf CREEK AT CONRAD RANCH, NEAR TAMPICO, WASH.

LOCATION. In W. J sec. 23, T. 12 N., R. 15 E., at Conrad ranch, 2J miles abov« 
junction with North Fork and 2f miles southwest of Tampico, YakLma County.

DRAINAGE AREA. 26 square miles (measured on topographic maps, and Plate I, 
Water-Supply Paper 369).

RECORDS AVAILABLE. March 15, 1915, to September 30, 1920.
GAGE. Vertical staff on left bank about 75 feet from ranch house; read by Mrs. W. B<" 

i- Conrad. Gage datum raised 1.00 foot on August 9, 1918.
DISCHARGE MEASUREMENT. Made by wading. ,
CHANNEL AND CONTROL. Bed composed of gravel and sand. Banks high and 

, wooded. Concrete control 7 feet downstream from gage. Stage of zero flow,, 
according to levels of July 20, 1919, gage height +0.05 foot.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30,1919,1.24 feet at 7.30 p. m. May 27 (discharge, 85 eecond-feet); minimum stage 
probably occurred during the winter when record was discontinued.

Maximum stage recorded during year ending September 30, 1920, 0.85 foot at 
7 a. m. May 9 (discharge, 34 second-feet); stage -probably higher than recprded; in 
March, while records were not being kept; minimum stage recorded, 0.40 foot 
August 22 and 23 (discharge, 4.3 second-feet).

1915-1920: Maximum stage recorded, 3.1 feet June 19, 1916 (discharge, 216 
. second-feet); minimum stage recorded 0.60 foot September 25-26, 1915, and 0.40 

foot August 22 and 23, 1920 (discharge, 4.3 second-feet).
ICE. Stage-discharge relation seriously affected by ice; record discontinued during 

the winter.
DIVERSIONS. Small ditch diverting above gage supplies water to Conrad's hop fields.
RBGTTLATION. None.
ACCURACY. Stage-discharge relation changed slightly during winters. Rating curve 

used for October, 1918, and March to September, 1920, fairly well defined; curve 
used April 1 to November 1, 1919, well defined. Gage read to hundredths twice 
daily. Daily discharge ascertained by applying daily mean gage height to rating 
table. Records good.
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Discharge measurements of South Fork of Ahtanum Creek at Conrad ranch near 
Wash., during the years ending Sept. 30, 1919 and 1920.

Date.

1919. 
Apr. 7
May 23
July 11

20
20

Made by 

R. B. Kilgore. .........

Raleigh Skillta.........
G.L. Parker.... .......

.....do.................

Gage 
height.

Feet. 
0.89
1.09
.60
.59
.58

Dis­ 
charge.

Sw.-ft. 
38.2
66
19 ft

11.4
11.3

Date.

1920. 
Mar. 28

28

Aug. 13
13

Made by 

.....do.................
JtedeighSfeiHin.........

R. B. Kilgore. .........

height

Feet. 
0.54
.54
.62
.63
.42
.42

Dis­ 
charge.

Sec.jt. 
10.7
10.4
13. $
13.4
4.7
4.9

Daily discharge, in second-feet, of South Fork of Ahtanum Creek at Conrad ranch, near 
Tampico, Wash., for the years ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1................... .................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8......... ...........................
9....................................

10....................................

n... .................................
12....................................
13....................................
14....................................
15....................................

18....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

20.. ..................................
27....................................
28....................................
29....................................
30....................................si....;...............................

Oct.

5.9
5.6
6.2
6.2
6.8

6.5
R 8
6.2
5.9
6.2

6.2
6.2
6.2
6.2
6.2

7.5
6.8
6.2
6.5
6.2

6.2
6.2
6.5
6.5
6.2

6.5
7.5
7.5
7.1
6.5
6.8

Mar. Apr.

53
50
56
59
54

48
38
31
31
30

29
27
26.1
25.2
24.3

23.4
33
33
34
33

33
34
33
33
35

35
38
48
49
48

May.

50
50
50
50
39

38
as
40
42
40

40
38
35
35
H

35
34
33
35
40

53
54
66
64
72

75
84
73
59
53
50

June.

46
45
40
42
44

40
40
38
35
39

34
31
29
28
29

29
27
27
25.2
25.2

25.2
25.2
25.2
23.422 5
21.6
19.9
1O Q

19,1
18.3

July.

18.3
16.7
15.2
15.2
13.8

15.2
14.5
14.5
13.1
12.4

12.4
12.4
12.4
12.4
12.4

12.4
12.4
11.7
n 7

11.0

10.4
9.8
9.8
9.8

11.0

9.8
9.8
8.8
8.8
8.8
8.8

Aug.

8.8
8.8
8.8
8.8
8.8

8.8
8.8
8.4
8.0
8.0

7.4
7.4
7.4
7.4
7.4

7.1
7.1
7.1
7.1
7.1

7.1
6.8
7.1
6.8
7.1

6.8
6.8
6.8
6.5
6.5
6.8

Sept.

6.8
6.8
6.8
6.8
7.1

7.4
7,4
8.0
7.4
7.1

7.7
7.4
6.8
6.8
6.8

6.5
6.5
9.2
6.2
6.2

6.2
6.2
5.6
5.9
5.9

5.9
M
6.2
6.2
6.2
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Daily discharge, in second-feet, of South Fork of Ahtanum Creek at Conrad ranch, near 
Tampico, Wash., for the years ending Sept. 30, 1919 and 19W Continued.

Day.

1919-20. 
1......................... ...........
2....................................
3....................................
4............... .....................
5....................................

6....................................
7....................................
8....................................
9....................................

10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

re....................................
17....................................
18....................................
1>... .................................
20....................................

21....................................
22....................................
28....................................
24....................................
35....................................

26....................................
27....................................
28............. .......................
29
30....................................
81....................................

Oct.

6.2
6.5
6.2
6.2
6.2

6.2
5.9
6.2
6.2
6.2

6.2
6.2
6.2
6.2
6.2

6.2
5.9
5.9
5.9
6.2

6.2
6.2
6.8
6.2
6.2

6.5
6 2
6.2
6.2
6.2
6.2

Mar.

9,7
O 7
9.7
O 7

Apr.

9.7
9.7
7.8
8.7
9.2

9.7
9.7
9.2
9.7
9.7

9.7
10.7
11.7
12.8
12.8

12.8
12.8
12.8
12.8
13.4

12.8
12.8
12.8
12.2
12.8

15.3
22
25
26
24

May.

25
22
21
19.8
19.8

22
25
31
33
33

29
29
29
29
32

31
32
31
31
30

29
27
25
22
21

19.8
19.8
19.0
18.2
18.2
16.7

June.

16.7
17.4
17.4
18.2
19.8

19.8
19.8
19.8
21
19.8

19.0
18.2
18.2
19.0
18.2

18.2
17.4
16.7
16.7
16.7

15.3
15.3
14.6
14.0
14.0

12.8
12.2
12.8
12.2
11.2

July.

10.7
9.7
9.7
9.7
9.2

8.7
&7
8.7
8.7
8.7

8.7
8.7
8.2
9.7
&2

8.2
7.8
7.4
7.0
7.0

7.0
6.6
6.2
5.8
5.4

6.2
6.2
6.2
5.4
6.2
5.4

Aug.

5.4
5.4
5.4
5.4
5.4

5.4
5.4
5.4
5.1
4.8

4.8
5.4
5.4
4.8
4.8

4.8
4.8
5.4
6.1
4,8

4.8
4.8
4,5
4.8
4.8

48
4.8
5.1
7.0
5.4
5.4

Sept.

5.1
5.1
5.4
4.8
4.8

4.8
4.8
4.8
5.1
4.8

4.8
4.8
8.7
8.7
5.4

5.1
4.-8
4.8
4.8
4.8

4.8
5.1
5.4
5.4
4.8

4.8
4.8
4.8
4.8
4.8

Monthly discharge of South Fork of Ahtanum Creek at Conrad ranch, near Tampico, 
Wash., for the years ending Sept. 30,1919 and 1920.

Month.

1918-19. 
October.... ..............................................
April....................................................
May.. ...................................................

July......................................................

1919-20.

April....................................................
May.. ...................................................

July.....................................................
August... . .. .... ' '.. ....
September. ..............................................

Discharge in second-feet.

Maximum.

7.5 
59 
84 
46 

- 18.3 
8.8 
8.0

6.8 
26 
33 
21 
10.7 
7.0 
8.7

.Minimum.

5.6 
23.4 
33 
18.3
8.8 
6.5 
5.6

5.9 
7.8 

16.7 
11.2 
5.4 
4.5 
4.8

Mean.

6.45 
37.5 
48.4 
30.3 
12.1 
7.54 
6.64

6.20 
13.0 
25.5 
16.7 
7.74 
5.14 
5.19

Run-off in 
acre-feet.

397 
2.230 
2,980 
1,800 

744 
464 
395

§81 
774 

1,570 
994 
476 
316 
309
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NEW RESERVATION CANAL AT PABKER, WASH.

LOCATION. In sec. 20, T. 12 N., R. 19 E., 1 mile below intake of canal, half a mile
northwest of Parker, and 5J miles northwest of Wapato, in YaMma County. 

RECORDS AVAILABLE. Irrigation seasons 1904 to September 30, 1920. 
GAGE. Vertical staff at highway bridge a quarter of a mile below intake; installed 

v before opening of irrigation season in 1917; read by G. M. Baugher. Gages
previously used as follows: Prior to April 1,1911, gage about a mile below intake; 

. April 1, 1911, to A^ril 26, 1916, about three-fourths mile below intake; April 26
to October 14, 1916J at highway bridge about a mile below intake. 

DISCHARGE MEASUREMENTS. Made from highway bridge. 
CHANNEL AND CONTROL. Bed composed of gravel and small stones. Channel at

times obstructed by growth of aquatic plants. 
EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September

30, 1919, 7.1 feet May 29 (discharge, 1,270 second-feet); no flow reported during
nonirrigating season. 

Maximum stage recorded during year ending September 30, 1920, 7.05 feet<
May 26-28 (discharge, 1,300 second-feet); no flow reported during nonirrigating
season. 

1904-1920: Maximum stage recorded May 26-28, 1920; no flow reported during
nonirrigating seasons. 

ACCURACY, Stage-discharge relation affected by manipulating gates to lateral "A"
October 1-16, 1918; permanent during 1919 season; changed continuously during
1920. Rating curve for 1919 well defined; standard curve for 1920 season well.
defined. Gage read to hundredths twice daily. Daily discharge for 1919 season
ascertained by applying mean daily gage-height to rating table; shifting-control
method used for 1920 season. Records poor for October, 1918; excellent for
remainder of period. 

COOPERATION. Complete data furnished by United States Reclamation Service
and United States Office of Indian Affairs.

Canal diverts water from right bank of Yakuna River in sec. 20, T. 12 N., R. 19 E., 
about 2 miles above intake of Old Reservation canal. Water is used for irrigation.

Discharge measurements of New Reservation canal at Parker, Wash., during the years etvding
Sept. SO, 1919 and 1920.

Date.

1918. 
Oet, 11

26
1Q1Q

Apr. 25
May 6

13
14
17

July 3 
23 

Aug. 20
Sept. 5

10

19
Oct. 8

1920. 
Mar. 9

10

Made by 

R. Skfllm.............
Henninger and Skillin.

R. Skillin..............

R. Skillin..............
.....do..................

.....do.................

...;.dO.. ...............

.....do.................
R. Skillin..............

Brady and Skillin......

R. Skillin..............

s,
Feet. 

2.48
3.51

E OK

6.24
6.37
6.44
2.45
6.23
6.48 
5.53 
6.13
5.50 
4 on
3 70
3 QQ

.45

.82
1.02
2.12

Dis­ 
charge.

Sec.-ft. 
188
295

771

1,070
1,090
1,110

9fiQ

1,070
1,180 

919 
1 040'885

can

AQfi

416

5.5
30.2
61.2

1Q9

Date.

1920. 
Apr. 10

19
*>**

28
30

May 11
12

$
4

IS 
18 

July 1
' 7 

»
23
23

Aug. 13 
Sept. 8 

17
22
22

Made by 

Moxley and SMUin. ....
Fisher and Skfflin...... 
F.E! Moxley.. ........
R. Skillin.... ..........
.....do.................
.....do.................

E. SHIlin..............
F.E: Moxley..........
R. SHIM... ...........
Moxley and Skillin. .... 
.....tto.l. .............. 
R. Skfflin... ...........
T: E. MoiSIey : - :. .......
QVillvTi fiiui PfLlliniCi&tO

R. Skillin..............
.....do................. 
.....do.................

B. Skillin..............

Gage 
height

Feet. 
2.12
4.00 
4.55
5.37
5.34
6.72
6.67
6.14
6.22
6.25
6.30 
6.30 
6.82
6.77 

- ^.W
6.30
5.59
6.33 
5.66 
4.69
4.32
4.37

--JMB--

charge.

<Sec.«#, 
190
523 
£52
854
826

1,230
1,20ft
1.040

T.170 _ i arjo
Q7R
824

1,030 
830 
614
561
583
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Daily discharge, in second-feet, of New Reservation canal at Parker, TFosfoy/or 
ending Sept. SO, WW and 1920.

Day.

1918-19. 
!...... ....................................
2............................................
3............................................
4............................................
5............................................

6............................................
7............................................
8............................................
^..................... .......................
10............................................

 n...................... ......................
12............................................
13............................................
14............................................
15............................................

!«.........,..................................
17............................................
18............................................
19. ...........................................
20............................................

9i.,^... ......................................
22
23............................................
24............................................
25. ...........................................

Oft

27............................................
28............................................
29............................................
30.............;...................,.....,....
31............................................

1919-20. 
1............................................
2............................................
B... .........................................
4............................................
^... .......... f . .............................

6............ ................................
^r...... ......................................
8............................................
9............................................

10............................................

11............................................
12............................................
13............................................
14............................................
15.. ......... ............,/...................

16...........................................
17............................................
18............................................
J9 r .......................^... ...............
20............................................

21............................................
22............................................
23............................................
24............................................
25............................................

26............................................
27............................................
28............................................
29
30.. .................................... .....i
31............................................

Oct.

213
225
237
237
537

225
225
250
237
225

225
99 H
tQQ

189
165

63

474
466
425
iOR
QjDQ

«oni

384
420
439
435

435
AQJS
JOE

433
431

431

Apr.

89

230
297
416
512>aw

506
538
K4fl
548
563

576
627
660
701
/1Q

718
757
775
803
RAA

CO

80
111
inn

144

174
178
ooq

245
9ia

295
OCA

416
509
474

382
*|7O

522
0017

jfOO

482
499
356
835

Slay.

904
957
Qft7

967
oat

1,040
1,040
1,070
1,080
1,080

1,100
1,110
1,110
1,120
1,130

1,150
  1,150

678
692

1,150

1,170
I, ISO

'1 200
1^210
1,210

1,230
1,240
1,240
1,270
1,250
1,240

873
QQA
qno

167
529

aftn
I ten

1 18ft
1 ien
1,160

1,210
1,200
1,170
1,170
I 9%l\

1 9an
1,210
1,230
1.240
1,240

1,250
i 9sn
1.280
i osn
i 2on

1,300
1,300
1,300
1 *>QA

1,280
1,280

June.

1,210
1,200

. 596
1,060
1,060

1,060
1,050
1,050
1,020
1,020

660
660
828
938
948

962
976
998

1,050
1,060

1,080
1,080
1,090
1,090
1,120

l,17ti
819
742

1,130
1,140

1 140
I'ooo
1,000
1,000

994

988
988
994
Q43

QS£

9S5
noe

985
OftK

fuBa

QJ1

938
938
(TOO

Oil
Aon
QOO

999
1 (HO

J.Q80
1,070
1,110
1,150
1 1 *^A

July.

1,180
1,140
1,130
1,140
1 140

1,140
580
486
QAd

1,110

1,100
1,090
1,070
1,090
1,090

1,080
1,080
1,060
1,050
1,050

996
950
928
812
747

520
4S2
660

1 634
669
798

1 1V\

1,150
1 tun
1,150
1,160

1,150
1,160
1,160
1,170
1,170

1,180
1,180
1 190
i* ion
i ion

i ion
1,200
1,200
1 080
1,'060

1 040
'oofi
,077
QftC

906

916
835

. 835
835
OOe
OQE

Aug.

890
909
914
914
874

924
QAft

962
974
974

930
926
976

1,010
1,030

1,050
1,020
1,030
1,030
1,040

1,040
1,040
1,040
1,040
I'lMfl

1,040
1,020

998
996
996

835
835
835
835
835

7fiQ

789
786
895

OTS

1.020
1 040
l>5fl-
1,060

1,050
1,050
1;050
1,050
1,050

1,050
1,080
1,050
1,050
1,050

1,060
1,050
1,050
1,020
1,020
1,000

Sept.

972
957
950
919
800

879
787
784
695
656

. «25
609
664
634
£34

630f^ra
490
A9A
458

440
440
440
<M>7
OQQ

jl<y7

441
dfin
460
441

933
930
914
Q1A
Oil

£99

820
C1C

815
Qt R

815
820
170 e

766

627
EfUt

, 565
e77

558
UlA
KOj

426
4ft&

395
oqt

OftA

ftAQ

 28 WSP 512  16
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Monthly discharge of New Reservation canal at Parker, Wash., for the years ending Sept.
$0,1919 and 1920.

Month.

1918-19. 
October 1-16..... .........................................
April 10-30.. .............................................
Mav .
June.....................................................
July.....................................................

1919-20. 
October 1-16... ..........................................
April 6-30..... ...........................................
Mav .

July.....................................................

Discharge in second-feet.

Maximum.

250 
844 

1,270 
1,210 
1,180 
1,050 

972

474 
835 

1,300 
1,150 
1,200 
1,050 

933

Minimum.

63
89 

678 
596 
482 
874 
393

382 
58 

167 
922 
835 
781 
309

Mean.

210 
568 

1,090 
996 
934 
987 
605

425 
317 

1,120 
1,000 
1,070 

968 
658

Run-off it* 
acre-feit.

6,660 
23,700 
67,300 
59,200 
57,400 
60,700 
36,000

13,500 
15,700 
69,200 
59,600 
65,900 
59,500 
89,100

OLD RESERVATION CANAL AT PARKER, WASH.

LOCATION. Iji sec. 28, T. 12 N., R. 19 E., 300 feet below intake and 500 feet above 
controlling waste of first lateral, 1 mile east of Parker, Yakima County, and 
3J miles northwest of Wapato.

RECORDS AVAILABLE. Irrigation seasons 1904 to September 30, 1920.
GAGE. Vertical staff on left side about 10 feet upstream from private farm bridge; 

read by H. B. Ealy. Prior to June 23,1908, vertical staff on downstream end 
of right retaining wall of Northern Pacific Railway bridge, about half a mile 
below present site of gage and at different datum.

DISCHARGE MEASUREMENTS. Made from gaging bridge at gage.
CHANNEL AND CONTROL. Bed of old slough. Velocities high. No obstruction 

from growth of aquatic plants. Fairly permanent for each irrigating season.
EXTREMES OF DISCHARGE. Maximum stage recorded, during year ending September 

30, 1919, 6.06 feet May 21 (discharge, 386 second-feet); no flow reported during 
nonirrigating season.

Maximum stage recorded during year ending September 30,1920, 5.18 feet May 
10 (discharge, 350 second-feet); no flow reported during nonirrigation season.

1904-1920: Maximum stage recorded May 21, 1919; no flow reported during 
nonirrigating seasons.

ACCURACY. Stage-discharge relation permanent during 1919 season, changed con­ 
tinuously during 1920. Rating curve for 1919, well defined; standard curve for 
1920 well defined. Gage read to hundredths daily. Daily discharge ascertained 
by applying mean daily gage height to rating table; skifting-control method 
used for 1920 season. Records good.

COOPERATION. Complete record furnished by United States Reclamation Service 
and United States Office of Indian Affairs.

Canal diverts water from right bank of Yakima River in sec. 28, T. 12 N., R. 19 E.f 
about half a mile above intake of Sunnyside canal. Water is used for irrigatior.



COLUMBIA 1JVBE BASEST.,

Discharge meagwmea,t» ,o/ Old Reservation 
r f ending Sept* SQ,

at Parker ̂ .WQ?h>* during, 
and 1920* '

Date.

1919. 
Apr. 24

25
May 14

14
17

June 5
July 3

23
23

Aug. 13
20
26

Sept. 5
19

Oct. 8-

1920.
Mar. 9

29
Apr. 2

3

Made by 

F. E. Moxley.. ...... .
.....do... ............... 
R.Skttlla... ...........
.....do..................
Moxley and Skjllin. ....

R. Skttlin..............

E.Skillto..... .........
F.E. Moxley.. ........
R.Skillin.. ............
F.E. Moxley..........

Skillin and Moxley..'...

Skillin and Brady.....
R.Skillin..............
F.E. Moxley...........
R. Skillin...... ........

Gage
height.

Feet.
A. Q4
5.17
5.02 
5.14
5.67
5.22
4.73
4.10
4.11
3.14
3.97

4.03
3.12
2.48

. .72
1.66
2.02
2.02

Dis­ 
charge.

Sec.Jt. 
275 xu
277 
298
<li7

287
247
180
176
87.3

171
56.3

175
76 9
43.5

6.08
40.0
58.9
61.4

Date.

-1980.

8
10 
10
15
23
30

May 10
12
18

18
18

July 1

20
23

Aug. 11
Sept 8

17
22

Made by 

R.Skillin..............
.....do..................
Skillin and Moxley. .... 
F.E. Moxley..........
R.Skillin..............
F.E. Moxley..........
R. Skillin..............
.....do..................
F.E. Moxley...........
Skillin and Hound .....

SMllin and Moxley,....

R. SMUin.. ............

R.Skillin..............
F.E. Moxley. .........
R.Skillin..............
.....do..................

.height.

Feet. 
2.50
2.79
2.90 
2.90
3.86
3.69
4.28
5.19
5.06
3.72
3.67
4.23
4.23
4.08
3.45
3.57
3.70
3.28
3.16
2.31
2.47

Dis­ 
charge.

Sec.-ft. 
94.1

116
120 
120
212
175
247
351
324
185
178
241
241
224
147
167
169
132
133
77.7
85.8

Daily discharge, in second-feet, of Old Reservation canal at Parker, Wash:, for the years 
ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1.............................................
2.............................................
3.............................................

 4................ .........................
5*....... .........f.... .......................

6... ..........................................
7.............................................
a......... ....................................
9......... .......f... .........................
1<U... ........................................

11.............................................
12.............................................
13.............................................
14.............................................
15.............................................

18.............................................
17.............................................
18.......................................... ..
19.............................................
20.............................................

21... ................................ ..........
22.............................................
23.,............:..........,...................
24.............................................
25.............................................

»«...... .......................................
yr....... ........ ........^.... ................
 atw..... .............. .:'......................
29.............................................
30.............................................
31.............................................

Oct.

78
90
96
90
96

90
84
102
96
84

90
90
on
90
96

'Apr.

82
82

171

171
218
223
239
255

270
270
270
276
286

302
307
312
318
328

May.

328
339
339
307
286

276
276
276
286
307

307
318
299
279
276

323
346
347
368
365

386
381
381
381
379

372
349
344
339
330
320

June.

318
307
305
302
305

305
307
295
286
278

268
260
250
239
239

241
247
24*
271
292

305
307
307
297
286

281
320
323
299
276

July.

274
257
246
250
257

260
320
305
302
255

244
234
223
213
204

205
213
225
208
192

173
166
173
0

97

94
94
94
85
190
183

Aug.

160
176
192
216
216

211
204
187
178
171

178
173
197
192
187

183
187
187
169
163

176
178
183
181
179

192
192
192
194
194
190

Sept.

187
187
187
176
162

173
166
145
129
108

118
113
74
82
99

103
99
99
80
74

63
47
47
40
38

51
52
45
40
39



SUBFACE WATEK SUPPLY, 1919 AtfD i9S5?rPABT XII A,

Daily discharge, in second-feet, of Old Reservation canat at Parker, Wash.,fof the ywtrs 
ending Sept. SO, 1919 and 1980 Continued.

Day.

1919-20. 
1.. ...........................................
2.............................................
3.............................................
4.............................................
5.............................................

6.............................................
7;.... ........................................
8..............................................
9.............................................
10.............................................

11.............................................
12.............................................
13............................................
14........................................ ....
15.............................................

16.............................................
17.............................................
18.............................................
19.............................................
20.............................................

21.............................................
22.............................................
23.............................................
24.............................................
25.. ..\... .....................................

26.............................................
27.............................................
28.............................................
29.............................................
30.............................................
31.............................................

Oct.

38
38
38
38
36

35
45
40
40
38

35
32
35
35
32

Apr.

39
46
60
59
59

92
117
116
111
118

121
117
112
205
209

200
195
187
195
202

200
201
179
200
188

186
199
240
238
244

May.

230
218
237

. 233
219

208
212
301
336
350

349
327
323
306
291

286
293
310
300
280

274
264
234
198
175

175
183
185
174
177
173

June.

167
174
179
196
211

297
209
221
225
226

214
215
202
226
246

249
, 252

241
. 238

246

246
247
252
239
232

227
182
181
206
218

July.

219
200
184
163
158

136
147
174
175
175

176
176
177
177
178

179
180
167
167
171

179
175
170
172
173

142
133
133
133
138
133

Aug.

133
133
138
134
139

134
134
134
134
134

136
134
140
144
145

145
146
146
147
147

148
148
149
149
149

149
149
150
150
151
151

Sept.

152
152
153
153
154

154
122
132
131
140

ISO
152
127
120
7S

78
78
78
76
76

75
861 61
55
52

52
39
39
36
38

Monthly discharge of Old Reservation canal at Parker, Wash., for the years ending Sept.
30, 1919 and 1920.

Month.

1918-19. 
October 1-15. ............................................
April 13-30.. .............................................
May......................................................

July......................................................

September. ..............................................

1919-20. 
October 1-15... ..........................................
April.... .................................................
May......................................................

July......................................................

September. ..............................................

Discharge in second-feet.

Maximum.

102 
328 
386 
323 
320 
216 
187

45 
244 
350 
252 
219 
151 
154

Minimum.

78 
82 

276 
239 

0 
160 
38

32 
39 

173 
167 
133 
133 
36

Mean.

90.8 
243 
329 
286 
201 
186 
101

37..0 
154 
252 
219 
166 
143 
99.6

Rua-off 
in 

sere-feet.

2.700 
8, fOO 

20,300 
17,000 
12,400 
11,500 
5,680

1,910 
9,160 

15,500r3,ooo
1030} 
8790 
5,950



TOPPEB COLUMBIA MVBB BASIN.

SUHMTSIDE CANAL NKAE PABKER, WASH.

LOCATION. In sec. 28, T. 12 N., E. 19 E., 600 feet below intake, 1J miles east of Parker 
and 3J miles northwest of Wapato, YaMma County. ,

RESORTS AVAILABLE. Irrigation seasons 1904 to September 30, 1920.
GAGE. Lietz water-stage recorder on right side; installed April 20,1909, and referred 

to vertical staff installed April 6, 1908, at same site. For description of gages 
used previous to April 6, 1908, see Water-Supply Paper 482.

DISCHARGE MEASUREMENTS. Made from gaging bridge 30 feet below gage.
CHANNEL AND CONTROL. Bottom of canal gravel; fairly permanent. Operation of 

flashboard at drop No. 1 makes control changeable.
EXTREMES or DISCHARGE. Maximum mean daily discharge during years ending 

September 30, 1919 and 1920, 1,260 second-feet, July 4, 5, and August 22, 1919, 
and August 24, 1920; no flow reported during nonirrigating seasons. 

. 1904-1920: Maximum mean daily discharge, 1,270 second-feet, July 21,1917; 
no flow reported during nonimgating seasons.

ACCURACY. Stage-discharge relation not permanent; affected by operation of flash- 
boards at drop No. 1. Current-meter measurements are made frequently and daily 
discharge ascertained by shifting-control method. Eecords excellent.

COOPERATION. Complete record furnished by United States Reclamation Service.

Canal diverts water from left bank of Yakima Eiver in sec. 28, T. 12, N., E. 19 E., 
about half a mile below intake of Old Reservation canal. Water is used for irrigation.

Discharge measurements of Sunnyside canal near Parker, Wash., during the years ending
Sept. SO, 1919 and 1920.

Date.

1918. 
Oct 9

21 
24

1019. 
Mar. 27
AB. {0

29
Mar 8

19
29Jane 9
IB

30
July 9

21
3/1

Aug. 11
20 

Sept. 2-

20
30

Made by 

3. (3. James...........
.....do.................

.....do................. 

.....do.. ......... ......

.....do.................

M. J. Dowd... .........
....:do.. ............ -...
.....do.. ........ ........
.....do................. 
.....do................. 
.....do.................

M.J. Dowd............
.....do................. 
.....do................. 
.....do.................

M.J.Dowd............

tt.
Feet. 
3.97
3.87 
3.32

O At

3.04 
4.19 
5.16
5.48 
5.37
5.39
5.29
5.33
5.47 
5.66 
6.32 
5.53
5.58
5.60 
5.43 
4.78 
4.32
3.81

Dis­ 
charge.

Sec.-ft. 
676
493 
462

303
610 
796 

1.12Qi,m
1,180
1,170
1 14ft
i ion
1,220 
1,240 
1,150 
1,210
1*200
1,230 
1,160 

940 
78S
641

Date.

1919. 
Oct. 10

29 
29

1920. 
Apr. 16

28 
May 6 

17
27

17
28

July 19
22 

. 28 
Afig. .

28
Sept. 7 

15 
27

Made by 

M.J.Dowd...... ......
.....do...... ........... 
.....do.................

B.C. James...........
.....do................. 
. ....do.. ...... ....... .. 
.....do.................
.....do................. 
.....do.................
.....do.................

.....dp................. 

.....do................. 

.....do................. 

.....do.................

.....do.................

. ....do.. .......... ..... 

.....do................. 

.....do.................

Gage 
height.

feet. 
3.80
3.19 
2.71

A 4a
4. 88 
5.28 
5.52
5.86 
6.37
5.10
5.14
e AT
6.68 
5.73 
5.73 
5.75
5.69
4.84 
4.86 
4.18

Dis­ 
charge.

8ec.Jt. 
589
482
363

cm

1,010 
1,160 
1 230
1,1% 
11 an
i man
1,100
1 21ft
1,240 
1,2ft 
1,260 
1 240
1 240

984 
987 
734

\
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Daily discharge, in second-feet, of Sunny&de canal near Parker, Wash., for the years 
ending Sept. SO, 1919 and 1920. ,

Day.

: 1918-19.
1...........................
2...........................
z.. ..........................
^.. .........................
5...........................

6......... ..................
7...........................
8

-
9
10...........................

11...........................
12...........................
13...........................
14...........................
15. . .........................

IB............;..............
17...........................
18...........................
19...........................
20...........................

21.. ................ .........
22.--. .............. ...........
ffl.. .........................
24...........................
2R  

26...........................
27...........................
28
20
30.. ...................... ...
31...........................

1919-20. 
1...........................
2...........................

4...........................
5...........................

6...........................
7.--.. ......................
s..... ................. ....^
9...........................
ia..... ......................
11...........................
|Q

is.. .:.... ...................M.. ...... ........ ............
15....:......................
16...........................
17...........................
is
19...........................
!»..... ......................

/ 
21...........................
22...........................
23...........................
24...........................
25...........................

28... ........................
27...........................
28...........................
29...........................
80...........................
31...........................

Oct.

772
356
733
736
717

710
704
701
676
666

657
654
633
618
594

568
553
545
517
481

495
503
487
492

. 500

688
660
700'685

648

639
633
639
64?
fUft

642
633
630
615
591

554
539
539
525
500

476
455
440
422
410

415
422
400
372
347
315

Nov.

 

126
126
61
41
41

41
41
41
41
41

41
37
37
37
37

37
37
37

Mar.

124
123

123
123
123
123
123

123
149
178
210
210

239
283
302
315
328
344

*

73

98
126
157
187
218
270

Apr.

358
' 384

417
461
461

525
606
642
645
642

679
700
703
735
753

787
810
855
895
921

944
980

1,020
1,040
1,070

i,o?a
1,080
1,100
1,120
IflW

331
402
437
453
476

492
506

548
583

609
688
697
775
797

878
895
937
990

1,020

1,040
1,030
1,010
1,070
1,040

1.010
1,060
1,090
1080
LllO

May.

1,130
1,180
1,160
1,170
1,200

. 1,200
1,210
1,210
1,190
1,180

1,180
1,170
1,170
1,190
1,200

1,190
1,170
1,170
1,170
1,180

1,170
1,170
1,170
1,160
1,180

1,160
1,150
1,150
1,130
1,140
1,130

1, 110
1,100
1,130
1,160
1,160

1,140
1,170
1,190
1,200

,1,200

1,1$0
1,200
1,200
1,200
1,200

1.210
1,210
1,2%
1,220
1,200

1,210
1 WO
1.210
1,200
1,160

1,160
1,160
1,180
1,190
1,190
1,190

June.

1,116-
,1,130
1100
1,108
1,100

1,110
1,120
1,120
1,130
1,130

1,140
1,140
1,140
1,160

  1,150

1,160
1,160
1,180
1,200
1,200

1,200
1,200
1,210
1,210
1,220

1,220
1,220
1,220
1,210
1,230

1,160
1,130
1,200
1,190
1,190

1,190
1,170
1,190
L170
1,150

1,160
1,130
1,120
1,100
1,090

1,080
1,080
1,070
1,080
1,090

1,120
1,130
1,130
1,140
1,140

1,160
1,130
1,100
1,170
1,200

July.

1,240
,,1,34<K

£250
1,260
1,260

1,250
1,240
1,230
1,240
1,250

1,240
1,230
1,240
1,250
.1,240

1,230
1,230
1,240
1,230
1,230

1,210
, L240

1,240
1,230
1,230

1,230
1,240
1,2%
1,210
1,210
1,210

i 200
1,220
1,210
1,210
1,140

984
1,040
1,240
1,230
1,250

1,250
1,250

422
525
688

862
1,120
1,200
1,210
1,210

1,230
1,240
1,240
1,250
1,250

1,250
1,250
1,250
1 240
1,240
1,240

Aug.

1,150
x 1,220

1,200
lr lW
1,200

1,200
1,220
1,210
1,230
1,220

1,230
l,22fr
1,210
1,220
1,240

1,220
1,240
1,250
1,220
1,220

1,250
1,260
1,240
1,210
1,220

1,220
1,210
1,210
1,210
1,210
1,160

1,240
1,240
1,240
1,240
1,240

1,240
1,240
1,240
1,240
1,240

1,250
1,250
1,250
1,240
1,240

1 240
1*240
1,240
1,240

1,240
1,240
1,250
1.260
12SO

1,240
1,220
1,210
1,180
1,140
1,120

Sept.  

1,160
t,ieo
1.120,
1; W

827

on
9279M*
sat
CL11

911
875'865
816
813

813
800
797
781
sfla

747
15ft
747
7<tl
j*qa

v 63$
588
618
642m

i;|w.iito
1.090
1.080
JtOTO

- '064
' 944

  054
I,WJ

l.,QK>^f«r
987
9S7
K7

, 01$; m
901
866858'

842
832
810
791
706

766
744
735
713
 82
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Monthly discharge o/Sunnyside canal near Parker, Wash., for the years ending Sept. S0f
1919 and 1920.

Month.

191S-19. 
October 1-25.............................................
March 14-51...............;..............................
April.....................................................
May......................................................
Jane.....................................................
July......................................................

September. ............................ .................

1919-20. 
October..................................................
November 1-18.. .........................................
March 25-31.................... ..........................
April.....................................................
May,......;..............................................

July......................................................

Discharge in second-feet.

Maximum.

772 
344 

1,120 
1,210 
1,230 
1,260 
1,260 
1,160

700 
126 
270 

1,110 
1,230 
1,200 
1 250 
1,260 
1,110

Minimum.

481 
123 
358 

1,130 
1,100 
1,210 
1,150 

588

315 
37 
73 

331 
1,100 
1,070 

422 
1,120 

682

Mean.

619 
197 

. 784 
1,170 
1,160 
1,240 
1,220 

839

543 
50 

161 
787 

1,180 
1,140 
1,140 
1,230 

909

Run-off in 
acre-feet.

30,700 
7,030 

46,700 
71,900 
69,000 
76.200 
75,000 
49,900

33,400 
1,790 
2,240 

46,800 
72,600 
67,800 
70,100 
75,600 
54,100

TOKPENISH CREEK HEAR FOBT SIMCOE, WASH.

LOCATION. In sec. 26, T. 10 N., R. 16 E., at Olney ranch, 1J milesf bekiw highway 
bridge, 3J miles southeast of Fort Simcoe, and 5 miles southwest of White Swaaf 
Yakima County.

DRAINAGE ABE A. 124 square miles (measured on PL I, Water-Supply Paper 369.
RECORDS AVAILABLE. February 27,1909, to September 30,1920.
JTAGE. Stevens continuous water-stage recorder on left bank half a mile east of ranch 

house; installed August 19, 1915; inspected by Ivan Hartzell, Howard Radford, 
and J. P. McOafferty. Previous gages as'follows: February 27,1909, to July'22, 
1913, chain gage on left bank a quarter of a mile above site of present gage;

: July 23,1913, to August 18,1915, vertical staff attached to cottonwood tree onr^ht; 
bank 150 feet above site of present gage.

DISCHARGE MEASUREMENTS. Made from cable or by wading,
CHANNEL AND CONTROL. Bed composed of gravel and small boulders. Concrete 

control constructed in September, 1916, was washed by high water January 23, 
1919. Banks covered with brush; subject to overflow at extremely high water;

EXTREMES OF DISCHARGE. Maximum stage during year eAding September 30,191% 
from water-stage recorder, 6.2 feet at 1 p. m. January 23 (discharge, 1,630 second- 
feet); minmum stage from recorder, 1*39 feet August 19 (discharge, 11.9 second* 
feet).

Maximum stage during year ending September 30, 1920, from recorder, 3.32 
feet at 2 a. m. March 14 (discharge, 396 second-feet); minimum stage, from re­ 
corder, 1.14 feet August 15 and September 18 (discharge, 3.0 second-feet).

1909-1920: Maximum discharge recorded, 1,650 second-feet at noon May' V 
1916; minimum stage recorded, August 15 and September 18,1920.

ICE. Stage-discharge relation affected by ice; flow estimated from gage-height rec­ 
ord, discharge measurements, observer's notes, and weather records.

DIVERSIONS. Nicol and Abe Lincoln ditches diverted from 3 to 6 secofid-feet above 
the station during the year ending September 30,1919, During the yew ending 
September 80,1920, the diversion through Abe Lincoln ditch was det*wained 
from two discharge measurements and a fragmentary gage-height Tecord. 3&UB. 
diversion was added to the discharge at the gage on Toppenish Creek in order tp 
determine natural monthly flow. Diversion of spring run-off into reservoir on 
Simcoe Creek for use in irrigating Indian lands is proposed.
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REGULATION. -None.
ACCURACY. Stage-discharge relation changed slightly October 1 to November 10, 

1918, radically on January 23 and December 27, 1919, and gradually after August 
16, 1920. Rating curves well defined. Operation of water-stage recorder ex­ 
cellent until November 26, 1919, after which it was faulty for periods rioted in 
footnote to table of daily discharge. Daily discharge ascertained by applying to 
rating table the daily mean gage height determined from recorder graph by 
inspection; or for a few days when range in stage was considerable, by averaging 
results obtained by applying mean gage heights for shorter intervals; shifting- 
control method used October 28 to November 10,1918, and August 16 to Septem­ 
ber 30, 1920. Records excellent until November 26, 1919,.after which they are 

. good except over periods represented by flat estimates of discharge.

Discharge measurements of Toppenish Creek near Fort Simcoe, Wash., during the year$ 
;: i ending Sept. SO, 1919 and 1920.

irate.

1918.
Nov. 13

1919.

9
May 21**y,g
Juiy *3

23

'  $faae by  - ;

D. J. F. Calkins........

R. B. Kilgore... .......

.:... do... .:.............
^^Pnrfaw.. .........

A
Fttt. 
2.43

a. 82
2.62
o id
2.10
1.60
1.50

Dis­ 
charge.

Sec.-ft. 
on s

354
250
on i
64.8
14.2
14.3

Date.

1920. 
Feb. 6

7 
Mar. 25

»

25
Ao2. 15

15

Made by  

MoCombs and Adams. . 
John McCombs... . .....
MoCombs and MeGafr

Lasley Lee, ............

R,B. Kil«ore,.. .......

Gage 
height.

Feet. 
2.17
2.16 
2.47

2.42
1.50
1.51
1.15
1.15

Dis­ 
charge.

Seejt, 
55.0
84.0 
95.2

87ift
9.77

10.2
3.03
3.16

Daily discharge, in second-feet, of Toppenish Creek near Fort Simcoe, Wash., for the 
years ending Sept. SO, 1919 and 1920.

J*f*
191,8-49. 

1.... .........
2.............
3.............
4.............
5.............

.............
7.............
8.............
9. r .... .......

10.............

11.............
12.............
13.............
14.............
15.............

16.............
17.............
18.............
19.............
20.............

21.............
22.............
23...........
24.............
25' : -ts - -.

26..   ..:.....
27,.r.:. ....;;*... 
28..... ........
»:... .........
aft . ., :.. .....
31.............

Oct.

12.5
12.5
13.5
13.5
10.4

16.4
15.7
15.0
15.0
14.5

14.0
14.0
14.5
14.5
15.7

18,5
19.2
17. g
16.4
15. 1

15.7
15.0
15.0
15.7
15.7

16.4
18.5 
29
23
10 a
18.5

Nov.

17.8
17.8
17.8
18.6
18.6

17 to
17.8
17.8
17.8
21

27
23
21
21
28

30
26
23
22
21

21
21
21
19.9
IQ a

19.9
19.2
18.5
18.5
19.2

Dec.

W o

W *>

21
84
25

28
24
22
22
21

21
21
21
27
34

30
28
Oft

27
27

26
23
21
22
23

21
21 
22
22
22
19.2

Jan.

fO 4
18.5
18.5
17 »
17 fl

17 B

17.8
17.8
17.8
17.1

17.8
17.1
17.1
17.8
17.1

17.8
41

1Q3
426
130

50
310

1,310
976
573

429
296 
220
179
148
123

Feb.

tflfl

$21

70
59
55

4ft
43
40
62
on

84
76
67
69
55

52
73
fin

52

4fi
48
40
88
40

43
40 
39

......

Mar.

46
87
87
76
67

57
90
46
39
38

37
38
37
36
34

33
37
76
93

100

103
110
119
126
126

126
133 
159
20%
246
314

Apr.

814
328
346
465
441

376
328
286
260
260

260
242
229
210
203

195
287
323
351
356

328
314
314
323
328

300
300 
332
337
328

May.

32S
30$
#8
350
229

212
203
195
187
175

167
159
148
137
133

130
123
116
106
100

$3
87
81
76
76

73
59 
57
57
57
55

June.

50
49
40
38
36

33
33
81
29
31

29
26
26
26
26

25
24
23
21
21

20
SO
19.6
10.6
18.7

18.2
J.O-*

18.0
18.0
18.0

July.

17.8
17,8
17.1
16.0
16.4

1&9
17.1
16.6
16.0
16.0

16.2
15.7
15.5
14.6
14.2

13.8
13.6
13.8
14.4
14.6

14.2
14.0
13.8
13.6
fO JeM
13.8
13.8 
13.6
13,6
ID J

18. 4

Aug.

13.6
. I3.S

13.8
14.3
14.4

14.0
13.4
12.9
12.7
12.5

12.5
12.5
12.5
12.7
12.7

12.5
1X5
12. i
12.1
12.1

-12.1
12.1
12.1
12.1
13,1

13.1
A*.*>
12.6
12.6
12.3
12.5

Sept.

. 13.2
13.2
12.9
13.2
14.0

15.1
14.9
15.3
16,2
15.3

15.1
15.3
14 0
14.6
14.2

14.0
13.8
13.6
13.4
13.4

IS. 4
13.4
13.4
UU
13.2

13.2
13.4 
14.6
14.6
14.6
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Daily discharge, in second-feet, of Toppenish Creek near Fort Simcoe, Wash., /ar 
years ending Sept. SO, 1919 and 1920 Continued.

Day.  

1919-20. 
1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
I*.........,....

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
26..............

26..............
27..............
28..............
28..............
30..............
81..............

Oct.

16
16
15
15
15

14
14
14
15
15

*15

15
15
15
15

15
15
15
15
15

15
16
16
16
16

17
17
17
17
IS
17

Nov.

18
1R

19
20
22

10
19
18
18
18

18
is
18
18
1 R

18
19
10
19
19

18
in
18
18
18

181"

Dec.

20

21

20

23

26
30
33
38
43

as
53
58
57
56
66

Jan.

<\A
CO

tO

50
AQ

ASt

47
46
43
42

37
V7

39
41
43

AS

47
46
45
til

44
42
41
39 ,
60

202
108
85
go
87
87

Feb.

82
Ti

. 66
62
IS

56
t\A
to

50
4R

46
44
44
43
41

3Q

38
39
39
38

38
33
33
34
37

38
38
36
37

Mar.

40
46
4fi
4B

50

  52
52
55
69
68

63R*J
167
302
ISA

138
117
i no

92
88

07

109
106
100

90
84
7S
73
73
70

Apr.

AO
AS

. 64
63
70

74
74
7C

76
76

ftf>
90

104
102

QQ

95
88
07

95
 99

92
S7
so
82
QA

104
126
141
Ml
129

May.

115
KM
 tflA

00
IfU

111
108
1(\A

101
O7

O4

90
<E2A

R1

77

73
69
65
61
66

52
48
46
44.
42

40
39
37
35
33

. 32

June.

30
9O

28
27
26

24
23
22
20
19,

18 ,
17
17
16
16

15
14
14
13
13

12
11
11
9.8

10

9 <t
9.2
9.2
9.6
8.6

July.

7.4
6.4
6.1
5.7
5.4

5.5
. 5.4

5.5
5.2
4.7

.. 4.7
5.4
7.7

13
20

17
16- .
12
9.8
9.6

9.2
9.5
9.6
8.9
8.0

8.9
8.3
7.7
6.8

, 7.1
8.0

Aug.

8.3
6.8
5.9
6.1
5.9

6.4
.6.6

6.3
6.8
4.4

3.7
3.4
3.2
3.2
3.2.

3.5
4.4
5.5

H.t
5.5

5.0
6.0
4.6
4.4
5.5

6.8
6.8
8.3

10
a
 .5

Sept.

8.3
S A

7.1
6.6
6.3

6.3
6.3
6.3
«.*
7.4

7.7
H.0
9.5

17
18

11
8.3
4.4

~8Vtt
4.9

5.0
5.5

10
.

NOTE. Water-stage recorder not operating Nov. 27.1919, to Jan. 2, Jan. 6-7, W-16, May 7 to June 23, and 
Sept. 23-30,1920. Discharge Dec. 7,20, 23,28,1919, May 11, 22,30, June 11 and 21 determined from staff 
gag* readings; NOT. 27 to Dee. 6, Dec. S-19, 1919, ascertained from study of weather records and from 
gemral information; Dec. 21,22,24-27,29-51,1919, Jan. 1,2, 5-7,13-16, May 7-10,13-21,23-29,31 to June 10, 
Jane 12-20, 22, and 23,1920, by interpolation; Sept. 23-80,1920, by comparison with records tot near-by 
streams. Braced figures show mean discharge for periods included.

Monthly discharge of Toppenish Creek near Fort Simcoe, Wash., for the year ending
Sept. 30, 1919.

Month.

October..................................................
November.................................... _ ........
December.
January... .
February................................................
March....................................................
April... .
May..,,..... .. ...
June. ....................................................
July......................................................
SepWmljar. .

The year.. .........................................

Discharge in second-feet.

Maximum.

29 
30 
34 

1,310 
100 
314 
465 
323 

60 
17.8 
14.4 
16.2

1,810

Minimum.

12.5 
17.8 
19.2 
17.1 
38 
33 

195 
55 
18.0 
13,4 
12.1 
12.9

12.1

Mean.

16.4 
20.8 
23.5 

184 
67.9 
92.9 

907 
143 
26.7 
16.0 
12.7 
14.0

TO. 2

Run-off in 
acre-feet.

1,010 
1,240 
1,440 

11,300 
3,220 
6,710 

18,900 
8790 
1 590 

922 
781 
838

68,100
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Monthly discharge of Toppenish Creek and Abe Lincoln ditch near Fort Simcoe, Wash., 
for the year ending Sept. 30, 1920.

Month.

April....... ...................
May...........................

September ....................

Discharge in second-feet.

Creek.

Maximum,

18 
22 
58 

202 
82 

302 
141 
115 
30 
20 
11 
17

302

Minimum.

14

37 
33 
40 
63 
32 
8.6 
4.7 
3.2 
4.4

3.2

Mean.

15.5 
18.7 
29.1 
57.8 
46.0 
91.0 
90.9 
72.6 
16.7 
8.55 
5.87 
8.39

38.4

Ditch 
(mean).

0 
0 
0 
0 
0 
0 
2.60 

18.3 
16.8 
6.39 
4.39 
2.80

4.28

Combined 
(mean).

15. 5 
18.7 
29.1 
57.8 
46.0 
91.0 
93.5 
90.9 
33.5 
14.9 
10.3 
11.2

42.7

Combined 
run-off in 
acre-feet.

953 
1,110 
1 7«0 
3,550 
2,640 
5,600 
5,560 
5,590 
1,990 

916 
633 
666

31,000

NOTK. Blow of Abe Lincoln ditch estimated from two discharge measurements (p. 257) and fragmentary 
gage-height record.

SIMCOE CREEK BELOW SPRING CREEK, NEAR FORT SIMCOE, WASH.

LOCATION. In'sec. 34, T. 11 N., R. 16 E., at site of proposed reservoir 4 miles north­ 
east of Fort Simcoe, Yakima County.

DBAINAGE AREA. 77 square miles (measured on Plate I, Water-Supply Paper 369),
RECORDS AVAILABLE. November 20, 1915, to September 30, 1920. For a station 

just above Spring Creekr February 28, 1909, to November 20,1915.
GAGE. Stevens continuous water-stage recorder on left bank just below Spring 

Creek; installed November 20, 1915; inspected by Ivan Hartzell, Howard Bad- 
ford, and J. P. McOafferty. Previous gages as follows: Prior to March 24,1910», 
a, cliain gage 100 yards above Spring Creek; March 24, 1910, to November 20, 
1915, staff gage at same site and datum.

DISCHARGE MEASUREMENTS. Made from footbridge at gage or by wading.
CHANNEL AND CONTROL. Bed composed of sand and gravel. Concrete control 16 

feet below gage. Banks fairly high; not subject to overflow.
EXTREMES OF DISCHARGE. Maximum stage during year ending September 30,1919, 

from water-stage recorder, 3.5 feet at noon January 23 (discharge, 379 second- 
feet); minimum discharge, 0.2 second-foot, October 1-15.)

Maximum stage during year ending September 30, 1920, from recorder 0.84 
foot at 7 a. m. May 10 (discharge, 30 second-feet); minimum discharge, 0.1 sec­ 
ond-foot August 7-13, 15-17,19-25, September, 3-13, 19-23, and 27-29. 

1916-1920: Maximum stage recorded, 6.14 feet at 5 p. m. February 10, 1916
'. (discharge, 731 second-feet); minimum discharge August and September, 1926,.
ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. Considerable water is diverted above the station for irrigation. Since 

about April, 1920, Simcoe Creek flume has diverted from 0.25 to 5 second-feet at 
a point just above Spring Creek. Monthly discharge April to September, 
has been corrected for estimated diversion through flume.

REGULATION. None.
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ACCURACY. Stage-discharge relation changed January 23, 1919. Bating curved 
fairly well defined; revised October 1, 1919. Operation of water-stag© recorder 
satisfactory except as indicated in footnote to table of daily discharge. Daily 
discharge ascertained by applying to rating table the mean gage height deter­ 
mined from recorder graph by inspection; for a few days in January, 1919, when 
the range in stage was considerable, mean gage heights for shorter intervals were 
used. Records good except for periods during which recorder was not operating 
for which they are fair.

Discharge measurements of Simeoe Creek below Spring Creek, near Fort Simooe, Wash., 
during the years ending Sept. 30, 1919 and W20.

Date.

1918. 
Nov. 13

1919.

May 22
29

July 24
24

Made by 

D.J.F. Calkins........

R. B. Kilgore. .........

.....do.................

.....do.................

»,
Feet. 
. 0.28

1.31
.70
.64
.38
.38

Dis­ 
charge.

Sec.-ft. 
1.10

102
18.9
15.2
3.05
3.05

Date.

1920. 
Feb. r
Mar. 26

Aug. 14
14
15

Made by 
(

McCombs and Badford.
McCombs and McCaf- 

ferty. ................
Lasleyl<66. . ...

.....do...!.............

.....do.................

>*.
Feet. 
0.56

.72

.36

.13

.13

.13

Dls- 
charge.

Sec.-ft. 
10.2

19.1

22
!rt
.26

Daily discharge, in second-feet, of Simeoe Greek below Spring Creek near 
Wash., for the years ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1..............
2......,:......
3..............
4:.............
5... ...........

?::::::::::::::
8..............
9..............
10..............

11. .............
121.;............
13:.............
14..............
16..............

Ifr....... .......
IT... ...........
18..............
19..............
20..............

21...,*........,
22..............
23..............
24
25..............

26..............
27..V..S. .......

29
30..............
81. .............

Oct.

0.2
.2

.2

.2

,,2
.2
.2
.2
.2

,2
.2
.2

.2

.3

.5

Nov.

0.8
.8
.8
.8
.6

.6

.6

.8
8
.8

.9

.9
1.1
1.1
1.3

1.3
1 3
1 5
1.5
1.5

1.7
1.7
1.9
2.2
2.2

2.2

1 2.3

Dec.

2.6

2.8
2.8

2.8
2.8
2.5
2.5
2 E

*> «;
9 5
9 a
O 1

3.4

3.4
3.4
3.4
3.4
3.4

3.4
3.7
3.7
4.0
4.0
4.0

Jan.

4.0

4.2

4.4
4.4

4.8
4 4
4.0
4.0
4.0

4.4
41
31
CO

40

32
66
319
251
163

117
85
68
^A
4Q
42

Feb.

37
32
29
30
29
O*T

25
25
9Q

40

42
40

. 34
-- 14

33

35
47
45
42
40

38
36
35
33
35

41
38
41

Mar.

47
64
63
60
60

55
50
47
44
41

41
38
38
37
36

35
32
40
Af>

46

49
52
55
<M

55

55
53
66
61
72
88

Apr.

98
93
99
106
106

Q1
77
63
61
56

55
52
4Q
47
AA

45
45
50
<M

60

56
56
56
56

. 56

55
56
63
64
66

May.

68
68
64 58
55

47
44
41
38
34

32
31
29
27
25

25
25
23
91

21

19.7
18.3
18.3
18.3
17.7

17.7
16.5
15.2
14.6
14.0
13.4

June.

12.3
11.8
10.8
10.8
9.7

9.7
Q 7
9.2
8.7
9.2

8.2
8.2
7.7
8.2
8.2

8.2
7.7
7.7
7 2
6.7

6.7
6.2
6.2

5.4

5.0
5.0
5.0
5.0
5.0

July.

5.0
4.2
4.2
4.2
4.2

4.2
4.2
4.2
3.9
3.9

3.6
3.6
3.6
3.6
3.3

3.3
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

2.8
3.0
2.8
2.6
2.6
2.4

Aug.

2 2
2 0

2.2
2.2
2.0

1.8
1.6
1.6
1.8
1.6

1.6
1.4
1.4
1.4
1.3

1.3
1.3
1.0

.8

.8

.7

.7

.7

.7

.6

.7.

.7

.6

.6

.6

Sept.

0.6
.6.5'

:  -';«
.*

4
1.0
1.0
.7

.7

.7

.6

.5

.5

.4

.4

.3
,3

.3
-a

- -»4

, 1

.3

.3

.4

.3

.3
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Daily discharge, in second-feet, of Simcoe Creek below Spring Creek near Fort 
Wash., for the years ending Sept. SO, 1919 andJ9$0-7-Contmued.

Day.

1919-30. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10. ...........

11..............
12..............
13......'........
14..............
15..............

16..............
17..............
18..............
1»... ...........
20

21..............
22
23..............
24..............
25

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.3

.4

.3

.3

.4

.5

.«

.6

.5

.5

.4

.4

.4

Nov.

.4

.4

.5

.6

.6

.6

.6

.7

.6

.6

.7

.7

.8

.8

.8

.8
1.0
1.1

1.1
1.1
1.3
1.4
1.3

1.3
1.4
1.4
1.4
1.5

Doc.

1.4
1.4
1.3
1.4
1.3

1.3
1.4
1.4
1.5
1.5

1.5

2.2

2.4
2.6
2.8
2.9
3.1

3.3
3.5
3.5
3.5
3.5
3.5

Jan.

3.5
3.5
3.5
3.5
3.4

3.4
3.4
3.3
3.3
3.2

3.2
. 3.5

3.7
4.0
A O

4.5
a s
4 0

47
4.7

4.6
A A

a. *
4.5

15

10.5

Feb.

10.3
in *>
10.0
a Q
9 7

9 6
a A.
8.9
9 0
9 0

9.1
9.2
Q <3

9 9
O A.

9.4
Q 4.

8.9
9 A

9.4

Q 4

9.4
4 a
9 4
9.4

10.0
9.4
9.4
9.4

-    1

Mar.

10.0
10.0
10.0
10.0
10.0

10.0
11.0
11.0
11.0
11.0

11.0
11.0
14.3
24
24

23
22
19.9
1SLA

17.2

17.2
18 A.

18.4
17.8
17 «

T7 S

16.6
16.0
15.4
15.4
15.4

Apr.

15.4
15.4
11 Q

14.9
IA Q

15.4
IK A

16.6
17 fi
17 fi

17 8
18.4
21
23
24

24
23
21
21
19.9

19.2
18. 4
17.2
16.6
16.6

16. «
17.2
21
24
24

May.

22
21
21
19.9
1O Q

22
23
24
25
26

24
19.9
18.4
17.2
16.0

14.9
13.7
13.1
12.0
11.0

10.5
10.0
9.4
9.4
fi Q

8.9
8.4
7 O

7.4
7.4
6.5

June.

5.2
A. C

4.2
3.8
3.8

3.8
3.8
3.5
A. 9

3.8

as
3.8
3.8
3.2
3.2

3.0
3.0
3.0
ao
2.7

3.7
2 A

2.4
2.4
2.2

2.2
2.0
1.8
1.8
2.0

July.

1.5
1.7
2.2
2.2
2.4

1 8

1.8
2.7
2.4
1.8

1.3
1.4
.8
.8
.4

.4

.4

.4

.3

.3

.3

.2

.3

.3

.2

.2

.2

.2

.2

.2

Aug.

0.2
,2
.2
.2
.2

.2

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.2

.1

.1

.1

.1

.1

.1

.1

.2

.2

.2

.2

.2

.2

Sept.

v a 2
2

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.2

.2

.2

.2

.2

.1

.1

.1

.1

.1

.2

.2

.2

.1

.1

.1

.2

NOTE. Recorder not operating Oct. 17 to NOT. 2, Nov. 27 to Dec. 8,1918, Jan. 2-8, and 14, Dec. 10, 
to Feb. 14, 1920: daily discharge in above table for these periods interpolated; braced figures showing 
mean discharge for periods included, obtained by comparison with records of Toppemsh Creek and from 
general Information.

Monthly disduirge of Simcoe Creek below Spring Creek, near Fort Simcoe, Wath., for 
the year ending Sept. SO, 1919.

Month.

January .... ........ ...... ...

April....................................................
May.....................................................

Jtdy.... ....... ..........................................

Discharge in second-feet.

Hfttyimnm.

4.0 
319 
47 
88 

106 
68 
12.3 
5.0 
2.2 
1.0

319

Minimum.

0.2

29 
32 
49 
13.4 
9.0 
2.4 
.6 
.3

.2

Mean.

0.35 
1.86 
3.02 

47.8 
35.4 
50.6 
64.6 
31.0 
7.84 
3.43 
1.25 
.60

20.5

Run-off in 
acre-feet.

22 
80. » 

186 
2,90i,m
3,110 
3,840«*.

211 
76. » 
30

14,809
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mmtMy (Ktcharge of Simcoe Creek below Spring Creek awf Sinn&& Greek 
flume near Fort Simcoe, Wash., /or the yew ending Sept. SO, 192Q.

Month.

October.......................
November. ...................
December. ....................
January.. . ....................

March........................
Ajpril..... .....................
May..........................

July..........................

September. ...................

Discharge ji second-feet.

Creek.

Maximum.

0.6 
1.5 
3.5

10.3 
24 
24
26 
5.2 
2.7 
.2 
-2

26

Minimum.

0.3 
.4

3.2
8.9 

10.0 
14.9 
6.5 
1.8 
.2 
.1 
.1

.1

Mean.

0.35 
.90 

2.07 
6.29 
9.43 

15.3 
18.7 
15.4 
3.18 

.95 

.15 

.14

6.07

Flume 
(mean »).

2.6 
3.5
1.5 
.5
.4

Combined, 
(mean).

0.35 
.90 

2.07 
6.39 
9.43 

15.3 
18.7 
17.4 
6.7 
2.4 
.6 
.5

6.70

Combined 
run-off in 
aero-foot.

21.5 
53.6 

127 
3g7 
542 
941, 

1,110 
1,070 

399 
148 
36.9 
29.8

4,870

« Estimated roughly from two discharge measurements (p. 258) and readings of the flume gage on Aug. 27 
and Sept. 4.

RESERVATION BRAIN AT ALFALFA, WASH.

LOCATION. In sec. 29, T. 10 N., E. 21E., at highway bridge a quarter of a mile south­ 
east of Alfalfa, Yakima County, and 2 miles above mouth of drain.

RECORDS AVAILABLE. December 5,1912, to September 30,1920; miscellaneous mea­ 
surements 1911 and 1912.

GAGE. Vertical staff on right bank under highway bridge; read by Miss Nellie Ide 
and Mrs. M. Gelhart.

DISCHARGE MEASUREMENTS. Made from footbridge 1,000 feet below gage.
CHANNEL AND CONTROL. Bed composed of gravel. Shifting. Banks high. Cur­ 

rent swift at all stages. «
EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 

30,1919, 4.2 feet on September 5-12 (discharge, 457 second-feet); minimum stage 
recorded, 2.95 feet January 10 (discharge, 175 second-feet).

Maximum stage recorded during year ending September 30, 1920, 4.5 feet, 
June 16-48 (discharge, 546 second-feet); minimum stage recorded 2.9 feet March 
1-31, April 1-7, 23-^30; May 1, 2, and 5-8 (discharge, 190 second-feet).

1913-1920: Maximum stage recorded, 8.2 feet on January 2, 1918, from high- 
water mark (discharge estimated at 1,500 second-feet); minimum stage recorded, 
1.8 feet July 3, August 12,15-31, September 1-14,19,1915 (discharge, 145 secpnd- 
feet). . - !

ICE. None.
REGULATION. None.   '
ACCURACY. Stage-discharge relation changed frequently before October 15, 1919; 

fairly permanent after that date. Several rating curves used for short periods in 
1919; well-defined curve used October 15, 1919, to September 30, 1920. Gage 
read once daily to quarter-tenths. Daily discharge ascertained by applying daily 
gage height to rating table, or by shifting-control method. Records excellent.

COOPERATION. Some discharge measurements made by United States Office of 
Indian Affairs.

Reservation drain carries the return water from irrigation by the reservation canals 
and the underflow of Toppenish Valley. During the low-water period practically the 
whole flow of Toppenish Creek is carried into this channel by seepage.
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Discharge measurements of Reservation drain at Alfalfa, Wash., during the years ending
Sept. 30,1919 and 19W.

Date.

1918. 
Oct. 26
Nov. 12
Dec. 28

1919. 
Jan. 28
Mar. 18

May 20
29

July 28
29

Made by  

Skillin and Henninger..
D.J.F. Calkins........

.....do..................
Skillin and Clemans.. . .
R. B. Kilgore. .........

Raleigh Skillin.........

Raleigh Skillin.........

  *,

Feet. 
3.51
3.22
3.08

3.02
3.10
3.25
3.41
3.79
3.56
3.48

Dis-
CilEtrgG  

Sec.-ft. 
295
232
205

207
218
245
295
362
322
311

Date.

1919. 
Aug. 20
Sept. 28
Oct. 15

1920. 
Feb. 8
Mar. 23

27

27

Aug. 16

Made by-

Raleigh Skttlin. ........

.....do.................

Raleigh Skillin.........

Raleigh Skillto... ......
Lee, Skillin, and

R. B. Kilgore. .........

&.
Feet. 
3.73
3.70
3.66

3.H
2.90
2.90
4.15
4.09

3.61

Dis- 
charge.

Sec.-ft. 
367
342
349

229
191
188
468
457

837

Daily discharge, in second-feet, of Reservation drain at Alfalfa, Wash., for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1..............
2..............
3..............
4..............
5..............

««.. ...........
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
IS..............

18..............
17..............
18..............
19..............
20..............

M..... .........
22
23..............
24..............
26..............

26..............
27..............
28..:...........
28.... ....... ...
30..............
81..............

Oct.

322
299
299
299
277

277
277
277
277
266

277
266
266
255
266

266
277
299
299
299

277
277
277
277
277

299
322
322
322
322
322

Nov.

322
' 322
- 322

322
322

266
255
244
244
234

234
234
234
234
244

244
224
224
214
214

214
214
214
214
214

214
214
214
214
204

Dec.

204
204
204
204
204

204
204
204
204
204

204
204
204
204
204

204
e)f\A.

204
204
204

204
204
194
204
194

194
204
204
204234'
194

Jan.

194
194
194
194
194

194
194
194
i&t
175

184
184
184
194

184
184
194
194
204

214
224
234
266
322

434
li&t
204
299
367
344

Feb.

344
322
299
299
277

277
277
277
277
299

299
299
299
277
977

277
277
299
299
277

266
255
255
255
255

255
244
244

Mar.

244
234
234
234
244

244
244
234
234
234

224
224
224
224
224

224
214
214
214
194

194
184
194

194
194
204
194
214
224

Apr.

224
244
244
266
277

299
299
299
299
299

277
277
255
255
244

255
266
266
266
255

255
266
266
277
277

266
266
266
266-277

May.

277
277
277
299
299

299
277
255
244
244

266
266
266
266
266

255
266
277
277
299

299
299
299
322
344

344
344
344
367
367
389

June.

389
389
389
389
389

389
412
412
434
434

434
434
412
412
412

412
412
389
389
389

389
412
412
412
389

412
412
389
434

' 434

July.

389
367
389
389
389

389
389
367
367
367

367
367
367
367
367

367
367
367
367
367

367
367
367
344
344

322
344
322
322
299
299

Aug.

299
299
299
299
322

322
322
322
299
299

322
322
322
O9A

344

344
344
344,
344
367

367
367
367
367
389

38»
389
389
412
412
412

Sept.

412
434
434
434
457

457
457
45?
457
497

457
437
434
434
434

412
412
412
412
389

389
367
367
367
344

344
344

322m< ' iv.
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Daily diseh(&gie,$ni®e6n3-feet,of Reservation drain at Alfalfa 
Sept. SO, 1919 and 1920 Continued.

Day.

1919-20. 
1..............
2.. ............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10.... ..........

11..............
12..............
13..............
14..............
15..............

16..............
17............ .
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

36..............
27...............
28..............
29..............
80..............
81..............

Oct.

344
344
344
344
367

367
367
367
367
367

367
367
367
344
344

339
339
QOQ

339
339

339
o J   y

317
295
295

284
273
295
262
262262-

Nov.

, 251
262
251
262
262

273
273
273
273
262

262
262
262
273
273

273
251
262
262
251

251
251
251
251
251

251
251
251
251
Ofit

Dec.

240
240
230
230
230

220
210
210
210
210

210
210
210
210
210

200
210
91 n
91 n
91 fl

91 n
01 n

210
99ft

230
OQA

23b
230
230
230
w\

Jan.

230
230
230
220
220

220
210
210
210
210

210
210
210
210
210

210
230
240
94n
230

230
oqn
230
230
230

230
230
230
230
230
230

Feb.

230
230
230
230
230

230
230
230
230
230

230
230
220
220
220

220
210
91 n
91 fl
210

91 n
91 n
210
91 n

91 n
210
200
200

Mar.

190
190
190
190
ion

190
190
190
190
190

190
190
190
190
190

190
190
ion
ion
ion

ion
ion
190
190
190

190
190
190
190
ion
ion

Apr.

190
190
190
190
ion

ion
190
210
210
210

210
210
210
210
210

210
210
91 n
210
91 n

210
200
190
190
ion

ton
190
ion
190
ion

May.

190
190
210
210
190

190
190
190
200
210

230
230
210
210
220

220
220
230
251
251

273
070

284
284
295

273
273
284
295
295
317

June.

339
339
317
339
385

385
385
407
430
430

  430
452
452
475
499

546
546
546
522
522

522
475
475
475
475

452
452
430
430
430

July.

407
407
385
385
385

385
362
362
385
385

385
407
407
430
430

452
430
430
430
430

430
430
430
430
430

452
430
430
407
385
385

Aug.

385
385
385
385
385

385
339
339
339
362

339

33»
339
339

339
339
339
339
339

339
339
362
362
362

385
385
385
407
430
430

Sept.
'.,.-, t:

430
430
430
430
430

430
430
430
430
430

452
452
475
499
499

475
475
475
475
452

452
430
475
475
452

430
430
407
430
430

Monthly discharge of Reservation drain at Alfalfa, Wash., for the years ending Sept.
SO, 1919 and 1920.

Month.

1918-19. 
October......................... . ........... .........

December ................................................
January. .. . ..............................................

March-. ..................................................
April....................................................
May.....................................................

July.....................................................
August...................................................
Sept ember ...............................................

The year ...........................................
1919-20. 

October..................................................

December ................................................

February... .............................................
March...................................................
April... .................................................
May.....................................................

July............ .........................................

September ...............................................
*   -

Discharge in second-feet.

Maximum.

322 
322 
204 
434 
344 
244 
299 
389 
434 
389 
412 
457

457

367 
273 
240 
240 
230 
190 
210 
317 
546 
452 
430 
499
546

Minimum.

255 
204 
194 
175 
244 
184 
224 
244 
389 
299 
299 
322

175

262 
251 
200 
210 
200 
190 
190 
190 
317 
362 
339 
407
190

Mean.

28S 
243 
203 
231 
281 
218 
268 
296 
407
m.
346 
407

295

331 
259 
219 
223 
219 
190 
200 
238 
445 
410 
363 
448
295

Bun-off 
in 

acre-feet.

17,700 
14,500 
12,500 
14,200 
15,600 
13,400 
15,900 
18,200 
24,200 
22^100 
21.300 
24,200

214,000

20,400 
15,400 
13,500 
13 700 
12,««JO 
11,700

SB! soo
25,200 
22,300 
26,700

214,000



260 SUEFACE WACTB SUPPLY, 1919 AND 1SBO, PABT XII A.

SATUS CREEK BELOW DKY CREEK, NEAR TPPPEKISH, WASH.

LOCATION. In sec. 24, T. 9 N., R. 19 E., at dam site 1 mile below mouth of Dry Creek 
and 9 miles southwest of Toppenish, Yakima County.

DRAINAGE AREA. 427 square miles (measured on topographic maps and map of 
Yakima Indian Reservation).

RECORDS AVAILABLE. June 22, 1913, to September 30, 1920.
GAGE.- Stevens continuous water-stage recorder on left bank; inspected by H. E. 

Larimore, E. L. May, and C. L. Walker.,
DISCHARGE MEASUREMENTS. Made from cable or by wading.
CHANNEL AND CONTROL. Bed composed of small boulders and gravel; shifting. 

Stage of zero flow, according to measurements made July 27, 1919, gage height 
0.9±0.1 foot.

EXTREMES OP DISCHARGE. Maximum stage during year ending September 30, 1919,' 
7 rieet January 23, from high-water mark (discharge, 2,160 second-feet); mini­ 
mum stage, from water-stage recorder, 1.50 feet at 11 p. m. August 26 (discharge; 
10 second-feet).

Maximum stage during year ending September 30, 1920, from recorder, 3.67 
feet at 3 a. m. March 14 (discharge, 548 second-feet); minimum stage, from re* 
corder, 1.38 feet at midnight August 22, 23, 24 (discharge, 8 second-feet).

1913-1920: Maximum stage recorded, 9.15 feet December 22, 1915, from high- 
water mark in well (discharge 3,870 second-feet); minimum stage recorded, 0,28 
foot at 10 p. m. August 28 and 4 a. m. August 30, 1915 (discharge, 6.6 second^ 
feet).

ICE. Stage-discharge relation affected by ice; flow estimated from gage-height rec­ 
ord, discharge measurements, observer's notes, and weather records.

DIVERSIONS. Entire flow of Satus Creek above Lazy Creek is diverted for irrigation > 
during July and August; records for low-water summer months show run-off of 
Lazy and Dry creeks and seepage return from upper Satus.

REGULATION. None.
ACCURACY. Stage-discharge relation changed during high water January 23, 1919, 

and a slight change occurred probably April 8-30, 1920. Rating curve used 
prior to January 24, 1919, and curve used January 24,1919, to April 8, 1920, well 
defined; rating curve used after April 30, 1920, fairly well defined. Operation 
of water-stage recorder unsatisfactory through several long periods as indicated 
in footnote to daily-discharge table. Daily discharge ascertained by applying 
to rating table the daily mean gage height determined from recorder graph by 
inspection. Records good except during breaks in gage-height record, for which 
they are fair.

Discharge measurements of Satits Oreek below Dry Creek, near Toppenish, Wash., during 
the years ending Sept. SO, 1919 and 1920.

Bate.

19J8. 
Not. ll

1919. 
Apr. 1
May 19

26 
My 25

Made by 

D.J. F. Calkins........

.....do..................

Gage 
height.

Feet.
1 x&

t AA

2.30
2.63 
1.59

Dis­ 
charge.

Sec.-ft.
q<* i

475
155
210 

15.5

Date.

1919.

1920. 
Feb. 5
Mar. 27
June 28

Made by  

.....do..................
Lee and Walker. <. ......

Gage 
height.

.Feet. 
1.00

2.37
2.21
1.63

Dis­ 
charge.

8ee.-ft. 
10.1

141
108
24A

f _
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Daily discharge, in second-feet, of Satus Creek below Dry Creek, near Toppenish, Wash., 
for the years ending Sept. 30, 1919 and 1920.

Day.

1918-19. 
1.. ............
2..............
3..............
i...... ........
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..... .....v ...
19... ... ....!...
20..........!...

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1919-20. 
1-. ............
2..............
3..............
4.. ............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
U.;. ...........
15. ............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23............:.
24..............
25..............

26..............
27..............
28..............
29..............
30..............
*>1

Oct.

IB
16
16
17
16

17
16
16

15

20

18
18
19

19
19
27
27
23
23

23
26
25
25
24

23
23
22
24
25

26
25
25
25
25

25
24
25
27
28

30
32
34
34
35

36
39
41
42
42
tf)

Nov.

23
24
25
26
27

27
26
26
25
25

32
32
39
32
34

48
45
43
41 
39

39
38
37
35
35

33
32
33
32
32

46
52
66
59
61

54
51
48
46
45

45
45
45
45
45

45
52
51
46
46

45* 43
45
45
45

42
39

t 40

Dec.

32
30
34
39
42

43

50

60

43
45
48
42
28

50

Jan.

30

37
37
37
36
35

37
670

1,140
849 
522

370
600

1,800
1,300
800

600

i 400

1

120

Feb.

256
229
206
203
192

176
168
162
184
238

220

190

139
136

152
152
146

i 150
I

146

108
104
101
98
95

92
89
86
83
79

76
74
73
71
69

68
66
64
63
61

58
51
49
52

Mar.

157
347
435
354
289

250
229
206
195
181

173
168
168
165
170

154
152
418
494 
442

418
402
389
389
351

344
357
386
425
476
494

59
58
56
54
54

54
56
54
61
66

68
70
158
421
253

203
170
154
139
132

146
170
144
127
122

118
108
104
98
96
89

Apr.

476
459
442
530
494

459
" 408

363
335
341

348
314
295
274
256

247
304
408
373 
363

344
323
307
298

350

89
89
«7
81
83

85
83
96
107
124

148
160
177
182
183

183
165
148
149
146

135
128
121
117
111

111
125
144
131
124

May.

270

187
184
170
165
162

159
154
146
146

180

212
229
227
201
168
146

115
108
104
102
102

102
113
127
150
134

122
117
117
117
113

97
89
85
81
79

71
66
64
62
58

54
54
54
48
51
50

June.

  

136
129
129
122
118

115
106
102
96
96

89
85
81
74
72

68
66
61
59 
58

54
52
52
51
46

42
42
42
41
38

48
46
43
40
42

40
43
54
50
42

40
36
38
39
39

35
34
34
32
28

28
26
26
25
24

23
22
21
21
20

July.

36
35
33
30
28

28
27
26
25
24

24
22
22
21
19

19
18
18
18 
17

15
15
15
15
15

18
17
17
16
16
16

18
17
16
16
15

14
13
12
11
11

10
11
11
11
9.9

9.2
9.6
9.9
9.9
9.6

9.9
9.9
9.6
8.8
9.6

9.2
9.2
8.8
8.8
8.5
8.5

Aug.

16
16
17
18
17

15
14
14
14
14

13
13
13
13
14

13
13
13
12 
12

12
11
12
12
11

11
12
12
12
12
13

8.'5
8.5
8.2
8.2
8.5

8.8
8.8
8.8
9.«
9.6

9.6
9.6
9.2
8.5
8.5

8.8
8.5
8.8
9.6
9.2

8.8
8.5
8.2
8.2
9.6

11
10
11
12
12
12

Sept.

13
14
14
14
15

16
17
17
18
17

21
23
22
21
20

20
19
19
18 
18

18
18
19
18
18

18
18
21
22
22

11
11
10
9.9
9.9

10
10
10
10
11

11
11
13
15
16

13
12
10
10
9.»

11
11
13' 13
13

12
11
11
11
11

NOTE. Recorder not operating Oct. 9-22, Nov. 4, Dec. 7-26,1918; Jan. 1-10, 22-31, Feb. 11-23, Apr. 25.-- --  s      - -  " '   "   " -- -----   

of no gage-height record ascertained by comparison with records of flow of Toppenish Creek. Braced 
figures show mean discharge for periods included.

104341 23 WSP 512- -17
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Monthly discharge of Satus Creek below Dry Creek, near Toppenish, Wash., for the years
ending Sept. 30,4519 and 1920.

Month.

1918-19.

April....................................................
May.....................................................

July.....................................................

September. ..............................................
The year. ..........................................

1919-20.

March. . .................................................

July.....................................................

September. ..............................................
The year. ..........................................

Discharge in second-feet.

Maximum.

27 
48

1,800
256 
494 
530

136 
36 
18 
23

1,800

42 
61

421 
183 
150 
54 
18 
12 
16

421

Minimum,

23 
28

152 
247

38 
15 
11 
13
11

22

49
54 
81 
48 
20 
8.5 
8.2 
9.9

8.2

Mean.

18.3
32.6 
49.5 

360 
192 
309 
362 
208 
77.4 
21.5 
13.4 
18.3

138

29.1 
46.9 
50.0 

120 
88.8 

118 / 
127 
90.5 \ 
34.6 
11.1 
9.33 

11.4
61.3

Buii-off in 
acre-feet.

1,130 
1,940 
3,040 

22,100 
10,700 
19,000 
21,500 
12,800 
4,610 
1,320 

824 
1,090

100,000

1,790 
2,790 
3,070 
7,380 
5,110 
7,260 
7,560 
5,560 

V 2,060 
682 
574 
678

44.500

MISCELLANEOUS DISCHARGE MEASUREMENTS.

In addition to the records of stream flow obtained at gaging stations 
and reported in the preceding pages, measurements of flow were 
made at a number of other points, as shown by the following table:
Miscellaneous discharge measurements in drainage basins in Washington during the years

ending Sept. 30, 1919 and 1920.
Chehalis River basin.

Date.

1920. 
July 7

7
Aug. 14
Sept. 12
July 7

Aug. 15

July 8

Aug. 15
Sept. 13
July 8

Aug. 14
Sept. 12
July 7

7

Sept. 12
July 7

7

Sept. 20

Stream.

.....do................

.....do.................

.....do................

.....do.................

.....do.................

.....do................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do................

.....do.................

.....do.................

.....do................

Tributary to  

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................
-....do................
.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

Locality.

Little Rock, Wash. 
.....do......................
.....do......................
.....do......................

above mouth, Wash. 
.....do......................

road between Olympia 
and Little Rock, Wash. 

.....do......................

above mouth, at Little 
Rock, Wash. 

.....do......................

.....do......................

Little Rock, Wash. 
.....do......................
.....do......................
,.... do.. ....................

above mouth, Wash.

.....do......................

.....do......................

Gage 
height.

Feet.

Dis­ 
charge.

See.-ft. 
50.4

50.0
26.9

152
o3.0

o.2
«7.5

.9

.9
3.9
5.3

Dry.
88.4
8.6

8.9
5.5

10.2
4.9

4.8
1.4

15.1

« Velocity estimated by means of floats.
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Miscellaneous discharge measurements in drainage basins in Washington during the years 
ending Sept. SO, 1919 and1920 Continued.

Skokomish River basin.

Date.

1920.

15
Sept. 24<?n

1919. 
July 5

Stream.

.....do................

.....do.................

.....do.................

South Fork of Skoko­
mish River.

Tributary to 

.....do................

.....do................

.....do................

Locality.

near Union. Wash. 
.....do......................
.....do......................
.....do......................

200 feet below Brown Creek.
Wash.

Gage 
height.

Feet.

Dis­ 
charge.

See.-ft.
OOJ

2,420
2,300
1,400

261

Nisqually River basin.

1920.

15

14

Aug. 9

Sept. 16
21

.....do.................

Little Nisqually River.

.....do................

.....do.................

.....do................

.....do................

.....do................

.....do................

Longmire, Wash.

Ashford, Wash.

near Longmire, Wash.

Wash. 
.....do......................
.....do......................

1.08

2.07
1.85

72.0

242

19.8

11.5

150
112

Snohomish River basin.

Sept. 19»

17 Tate Creek. ...........
mish River.

qualmie River.

Miller River, Wash.
2.01
2.01

187
187 

8.8

Skagit River basin.

1918. 
Nov. 2c

6c
lie

1919. 
*eb. 13c

18"

28c

15
July 23c
Oct. 3c

1920. 
Mar. 26c
July 10

1918.

1919. 
Feb. 24e
Mar. 10c

July 28c
28e

Sept. 27"

.....do................

.....do.................

.....do.................

.....do.................

.....do.................

.....do................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

Stetattle Creek...... ..

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................
/....do.. ...............

mouth, Wash.

.....do......................

.....do......................

.....do......................

.....do......................

.....do.......................

.....do.......................

.....do.......................

.....do.......................

.....do.......................

.....do.......................

.....do.......................

.....do.......................

Gaging station 500 feet above
mouth, Wash. 

.....do.......................

.....do.......................

.....do.......................

.....do.......................

.....do.......................

.:... do........ ...............

4.31

3.97
4.18

3.50
3.50
3.29
4.92
5.75
5.62
5.57
6.68
3.63

3.56
7.40

1.40

.69

.57
2.80
1.82
2.18

.83

383

240
9Q7

168
129
118
468
845
757
763

1,600
204

170
2,040

69

34
26

392
221
317
51

Furnished by Stone & Webster Engineering Corporation. 
Furnished by city of Seattle.
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Miscellaneous discharge measurements in drainage basins in Washington during the year* 
ending Sept. 30, 1919 and 1920 Continued.

Skagit River basin Continued.

Date.

1020.
War 2Q

July 11

1918. 
Oct. 22c

1919.
Feb. 25c
Mar. 13c
July 22c
Aug. 6«

1920. 
Mar. 29<=

1919.
Oct. 19

22

1920. 
July 18

18
22
22

1919.
Sept. 25 a

Stream.

.....do................

.....do.................

.....do.................

.....do.................

.....do.................
....do.................

....do.................

Whitechuck River. ....

....do.................

....do.................

....do.................

....do.................

....do.................

....do.................

Tributary to 

.....do................

.....do.................

.....do................

.....do.................

.....do.................
....do.................
....do.................

....do.................

....do.................

....do.................

....do.................

....do.................

....do.................

....do.................

....do....:...........

Locality.

above mouth, Wash. 
.....do......................

mouth, Wash. 

.....do.......................

.....do.......................

.....do.......................

.....do.......................

.....do.......................

....do.... ..................

above mouth. Wash. 
....do.......................

....do.....................!.

....do.......................

....do.......................

....do.......................

....do.......................

height

Feet.
7Q

1 97

8 7n

8.58
8.30
Q O1

9 Aft

8 cq

1.15

1.57

3.58
3.71
2.88
2.97
2 on

0.65

Dis­ 
charge.

Sec.-/t 
45

Ofil

77

64
40

302

49

55

157

239

867
988
KQA

589
458

OOQ

Furnished by city of Seattle. a. Furnished by Nicolai Aall. 

- Nooksack River basin.

1920.
Aug. 26

Sept. 1
Aug. 31

Aug. 29 

31
Sept. 1

31

2

.....do.................

.....do.................

Middle Fork of Nook- 
sack River.

.....do.................

.....do.................

sack River. 
.....do.................
.....do.................

.....do.................

.....do.................

.....do................. 

.....do.................

.....do.................

.....do................
f\n

.....do.................

sack River.

bridge at Excelsior, Wash.

Railway bridge at Warnick,
Wash.

mouth, Wash. 
Gaging station at highway- 

bridge 4 miles above 
mouth. Wash. 

.....do.......................

.....do.......................

Bridge, Wash.

.....do.......................

Wash.

1 (W

1.50

3.15 

1.58
1.70
3.47

3.24
2.97

7.2

4.4
686

148

1,360 

244
283
432

293
180
35.0

Kootenai River basin.

1919.
Mar. 20 Bridge 1,000 feet below gage

near Troy, Mont.
2.15 277

Clark Fork basin.

1918.

1919. 
Mar. 22 .....do................. .....do.................

Big Fork, Mont..............

.....do.......................

394.30

394.20

504

490
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Miscellaneous discharge measurements in drainage basins in Washington during the years 
ending Sept. 30, 1919 and 1920 Continued.

Stranger Creek basin.

Date.

1920. 
May 17

Stream. Tributary to Locality.

Inchelium, Wash.

Gage 
height.

Feet. 
0.55

Dis­ 
charge.

See.-ft. 
11.2

Kettle River drainage basin.

1919. 
May 9

1920. 
Apr. 8
May 14

.....do.................

.....do.................
.....do.................
.....do.................

5.2

.7
5.1

Spokane River basin.

1920. 
July 30 e

28
Sept. 23
June 7
Aug. 2«

Coeur d' Alene River. . . 

.....do.................

.....do.................

.....do.................

Coeur d'Alene Lake . . . 

.....do.................

.....do.................

.....do.................

..:..do.................

Gaging station near Gataldo, 
Idaho. 

.....do.......................

.....do.......................

.....do.......................
Mouth, Wash...............
.....do.......................

2,138.00

2,137.84
2,137.91
2,137.87

606

508
402
540
402
379

« Furnished by Washington Water Power Co. 

Sanpoil River basin.

1920. 
Sept. 9

1920. 
Sept. 29

30 .....do.................

River.

Nespelem River

.....do.................

Gaging station 1,200 feet
below Sheep Creek, near 
Aeneas, Wash.

basin.

Nespelem canal, Wash.

0.44 2.0

5.3

5.9

Okanogan Hirer basin.

1919. 
May 13

1920. 
Sept. 4

9 

June 4

4

8
9

1919. 
May 12

Aug. 19

1920. 
Sept. 5
June 4

8
9

July 31

.....do.................
Bonaparte Creek ...... 

Sinlahekin Creek . . .

.....do.................

.....do.................

.....do.................

ley irrigation dis­ 
trict canal. 

.....do.................

.....do.................

ditches. 
.....do.................
.....do.................

district canal.

.....do.................
Okanogan River ......

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

Coulee Creek 1 mile 
below gage.

Wash. 
.....do.......................
Gaging station J mile below 

headgate of Anglin ditch, 
near Anglin, Wash.

Lake diversion, Wash. 
Former gaging station at

mis, Wash.

. ....do....... ................

2i miles below Night- 
hawk, Wash.

meen River, near Oro- 
ville, Wash. 

.....do.......................

Loomis, Wash. 
.....do.......................

2.13

21

630

307
.1 

3.6

3.8

6.7
6.0

106

114

108
4.0

3.6
3.6
3.4
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Miscellaneous discharge measurements in drainage basins in Washington during the years 
ending Sept. 30, 1919 and 1920 Continued.

Methow River basin.

Date.

1919. 
Aug. 13

Oct. 2
Aug. 13

Oct. 2

1918. 
Oct. 2

1919. 
Aug. 11

Aug. 11

1920. 
Sept. 22

22

30
Sept. 24

1919. 
Aug. 13

13

13

13

11

11

1920. 
June 13

15
29

Aug. 24
28
28

Sept. 21
24

1919. 
Aug. 11

12

11

1920.

18
29

Aug. 24
29

Sept. 21
25

Stream.

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

tion district canal. 

.....do.................

.....do................:

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

ditch.

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

Tributary to 

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

3 miles above Che- 
wack Creek.

River.

Creek about 7 miles 
above mouth.

Creek about 6£ 
miles above mouth.

River -about 6 miles 
above mouth.

River about 4£ miles 
above mouth.

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

River 3J miles above 
mouth.

River 2 miles above 
mouth.

River J mile above 
mouth.

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

.....do................

Locality.

1 mile above Chewack
Creek, Wash. 

.....do.......................
Highway bridge at Win-

throp, Wash.

\ mile above mouth of North
Creek, Wash. 

6 miles above mouth, above
all diversions, Wash. 

Mouth, Wash...............

400 feet above mouth, above
Falls Creek ditch, Wash. 

300 feet above mouth. Wash.
1,000 feet above mouth. Wash
.....do.......................
400 feet above mouth, Wash.

below intake, Wash.

Above all laterals, 5.9 miles
above Winthrop, Wash. 

Above all laterals, 1 mile
below intake, Wash 

| mile below intake, Wash . .

Gaging station 3 miles below
headworks. at Twisp, 
Wash. 

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

| mile below intake, Wash. .

Gaging station J mile below
intake, at Twisp, Wash.

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

Gage 
height.

Feet.

0.70
1.34

1.06

.43

2.56

2.62
2.59
2.24
1.82

84
1.83
1.85

4.55

4.43
4.52
4.39
4.48
4.73
4.46

Dis­ 
charge.

Sec.-ft. 
403

169
127

72.5

5.6

187

113

7.5

13.8
35.3
26.2
6.7

30.5

6.0

1.2

43.0

14.1

51.2

46.4

48.3
50.0
41.2
31.5
13.5
33.2
34.1

4.4

4.1

9.0

6.2

5.0
e.4
8.2
9.7

12.0
9.2
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Miscellaneous discharge measurements in drainage basins in Washington during the years 
ending Sept. SO, 1919 and 1920 Continued.

Methow River basin Continued.

Date.

1919.

14

15

15

15

15

Stream. Tributary to 

River about 2 miles 
Chewack Creek.

River about 2 miles 
above Methow. 
Wash.

River \ mile above 
Okanogan Valley 
Power Co.'s plant.

River above 5J 
miles above mouth.

River 3i miles above 
mouth.

Valley Power Co.'s 
plant, 2i miles above 
mouth of Methow 
River.

Locality.

.....do......................

power plant, Wash.

of Methow River, Wash.

Above laterals, 800 feet be­
low power house, Wash.

Gage, 
height.

Feet.

Dis­ 
charge.

Sec.-ft. 
27.1

4.9

11.0

1.7

13.2

3.0

Chelan River basin.

1919.

of Domke Lake near Lu­ 
cerne, Wash.

22.2

Yakima River basin.

1920. 
May 7/

July 8/
21/

Sept. 16/
297

Juno 25 
Aug. 15
June 25

Aug. 15
14

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

Abe Lincoln ditch ..... 
.....do.................

.....do.................

.....do................

.....do................

.....do................

.....do................

.....do................

Toppenish Creek. .....

.....do................

Stump waste near Naches,
Wash. 

.....do......................

.....do......................

.....do......................

.....do......................

.....do......................

Gaging station at head, Wash

works, Wash.

3.17

3.21
1.25
3.17
3.12
2.91

2.51 
1.80
.82

.30

116

119
23.1

113
110
99. &

13.9 
5.0
3.4

.4

.2

/ Furnished by U. S. Reclamation Service.
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Computations, results of, accuracy of....... 4-5
Conconully, Wash., Salmon Creek near.... 175-178
Concrete, Wash., Baker River near......... 99-101
Control, definition of......................... 2
Coolin, Idaho, Priest River near........... 135-138
Cooperation, record of....................... 5-6
Corvallis, Mont., Willow Creek near....... 121-122
Curlew Creek near Curlew, Wash.......... 142-144
Current meters, Price, plate showing........ 2

D.

Darrington, Wash., Sauk River at.........
Sauk Rivernear......................... 91-93

Data, accuracy of............................ 4-5
explanation of........................... 3-4

Deer Creek at Oso, Wash.................... 72-75
Definition of terms.......................... 2-3
Dempsey Creek above mouth, Wash......... 252
Dixon, Mont., Revais Creek near.......... 133-134
Domke Creek near Lucerne, Wash........... 257
Duwamish River basin, Wash., gaging-sta-

tion records in................... 43-48

E.

East Creek near Elbe, Wash................. 23-25
Easton, Wash., Kachess Lake near........ 207-208

Kachess River near.................... 209-211
Eightmile Creek above mouth, Wash........ 256
Elbe, Wash., East Creeknear............... 23-25
Electron, Wash>, PuyaUup River near....... 28-30
Elwha River at McDonald Bridge, near Port

Angeles, Wash.................. 15-18
Entiat River at Entiat, Wash............. 188-190
Excelsior, Wash., Nooksack Riverat ..... 254

259
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F.

Fairholm, Wash., Soleduck River near...... 9-11
Falls Creek above Falls Creek ditch, Wash.. 256 
Flathead Lake at Poison, Mont............ 124-125
Flathead River, Middle Fork of, at Belton,

Mont.......................... 127-129
near Poison, Mont..................... 125-127

Foghorn ditch, Wash., discharge measure­ 
ment of......................... 256

Fort Simcoe, Wash., Simcoe Creek near... 244-247
Toppenish Creek near................. 241-244

Friez water-stage recorder, plate showing.... 3

G.

Gaging station, typical, plate showing....... 2
Glacier Creek above mouth, Wash........... 254
Gurley printing water-stage recorder, plate

showing......................... 3

H.

Hall Creek at Inchelium, Wash............ 145-147
Hamilton, Mont., Skalkaho Creek near.... 120-121
Hayden Lake at Hayden Lake, Idaho..... 162-163
Hoodsport, Wash., North Fork of Skokomish

River near...................... 18-21

I.

Idaho, cooperation by....................... 5
Inchelium, Wash., Hall Creek at.......... 145-147

Stranger Creek at........................ 255
Index, Wash., North Fork of Skykomish

River at......................... 58-60
South Fork of Skykomish River near.... 48-56

J.

Jocko River near Jocko, Mont............. 132-133
Jones ditch, Wash., discharge measurement

Of............................... 256

K.

Kachess Lake near Easton, Wash......... 207-208
Kachess River near Easton, Wash......... 209-211
Zeechelus Lake near Martin, Wash........ 193-194
Klinkert-Staples ditch at intake, Wash...... 256
Kootenai River at Libby, Mont........... 107-108
Kootenai River basin, Mont, and Idaho,

gaging-station records in....... 107-111

L.

La Grande, Wash., Nisqually River near.... 21-23
Tacoma power conduit near.......'...... 26-27

Lake Chelan at Chelan, Wash............. 184-185
Lake Creek near Troy, Mont................. 254
Lake Crescent at Piedmont, Wash........... 12
Lambert Creek at mouth, Wash............. 255
Lamb, W. A., and assistant, work of........ 6
Landsberg, Wash., Cedar River near........ 46-48
Larraby ditch, Wash,, discharge measure­ 

ment of.......................... 257
Leavenworth, Wash., Wenatchee River

near........................... 191-193
Libby, Mont., Kootenai River at.......... 107-108
Little Nisqually River at mouth, Wash..... 253
Little Rock, Wash., Beaver Creek at........ 252

Black River at.......................... 252
Waddles Creek at........................ 252

Little Spokane River at mouth, Wash....... 255

Page.
Long Lake, Wash., Spokane River near... 157-160 
Longmire, Wash., Nisqually River at....... 253

Paradise River near..................... 253
Loomis, Wash., Barnes and Wilder ditches

near............................. 255
Sinlahekin Creek near............. 173-174,255
Toats Coulee Creek near............... 174-175

Lost Creek near Aeneas, Wash............... 255
Lotus, Idaho, St. Maries River at.......... 161-162
Lucerne, Wash., Domke Creek near......... 257
Lyre River at Piedmont, Wash.............. 13-15
Lyre River basin, gaging-station records in.. 12-15

M. 
McDonald Bridge near Port Angeles, Wash.,

Elwha River at.................. 15-18
Marblemount, Wash,, Ruby Creek near...... 87-88

Skagit River near....................... 75-85
Martin, Wash., Keechelus Lake near...... 193-194

Yakima River near.................... 195-197
Metaline Falls, Wash., Sullivan Creek near. 140-142

Sullivan Lake near.................... 138-139
Meteor, Wash, Stranger Creek at.......... 147-149
Methow River above Chewack Creek, Wash. 256

atPateros, Wash...................... 180-183
atTwisp, Wash....................... 178-180

Methow River basin, Wash., gaging-station
records in.............. 178-184,256-257

Methow Valley irrigation district canal at
Twisp, Wash.................... 256

belowintake, Wash..................... 256
Miller Creek at Miller River, Wash...... 56-58,253
Mima Creek above mouth, Wash............ 252
Montana, cooperation by.................... 5
Movie River at Snyder, Idaho............. 109-111

N.

Naches River below Tieton River, near
Naches, Wash................. 215-218

Naches, Wash., Selah Valley canal near..... 257
Tieton canal near...................... 226-228
Tieton River near..................... 224-226

Nespelem River at headworks of Nespelem
canal, Wash..................... 255

at Nespelem, Wash.................... 165-167
Nespelem River basin, Wash., gaging-station

records in................. 165-167,255
Newhalem Creek above mouth, Wash....... 254
New Reservation canal at Parker, Wash... 234-235 
Nighthawk, Wash., West Okanogan Valley

irrigation district canal below.... 255
Nile, Wash., Bumping Lake near.......... 218-219

Bumping Rive? near.................. 220-222
Nisqually River at Longmire, Wash......... 253

near Ashford, Wash..................... 253
near La Grande, Wash.................. 21-23

Nisqually River basin, Wash., gaging-station
records in.................... 21-27,258

Nooksack River at Excelsior, Wash......... 254
Middle Fork of, above mouth, Wash..... 254
South Fork of, at Saxon Bridge, Wash. 254 

Nooksack River basin, Wash., discharge
measurements in................ 254

North Bend, Wash., Middle Fork of
Snoqualmie River near.......... 63-66

North Fork of Snoqualmie River near... 66-6& 
South Fork of Snoqualmie River at...... 69-72

N orth Side ditch below intake, Wash........ 256
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o.
Okanogan Eiver at Okanogan, Wash...... 168-170

at Oroville, Wash....................... 255
Okanogan River basin, Wash., gaging-station

recordsin.................. 168-178,255
Old Reservation canal at Parker, Wash.... 236-238
Oroville, Wash., Okanogan River at......... 255

Similkameen River near............... 170-172
West Okanogan Valley irrigation district

canal near....................... 255
Oso, Wash., Deer Creek at................... 72-75

P.

Paradise River near Longmire, Wash........ 253
Parker ditch, Wash., discharge measure­ 

ments of......................... 257
Parker, G. L., and assistants, work of....... 6
Parker, Wash., New Reservation canal at. 234-235 

Old Reservation canal at.............. 236-238
Sunnyside canal near.................. 239-241
Yakima River near.................... 202-204

Pateros, Wash., Methow River at......... 180-183
Pend Oreille Lake at Sandpoint, Idaho.... 116-117
Peterson, B. J., work of..................... 6
Piedmont, Wash., Lake Crescent at......... 12

Lyre River at........................... 13-15
Plains, Mont., Clark Fork near............ 114-116
Poison, Mont., Big Creek near............. 129-131

Flathead Lake at...................... 124-125
Flathead River near................... 125-127

Port Angeles, Wash., Elwha River near..... 15-18
Post Falls, Idaho, Spokane River at....... 151-154

Spokane Valley Land & Water Co.'s
canal at........................ 163-165

Price current meters, plate showing.......... 2
Priest River at outlet of Priest Lake, near

Coolin, Idaho.................. 135-138
Prosser, Wash., Yakima River near....... 205-207
Puget Sound basins, Wash., gaging-station

recordsin...................... 18-101
Puyallup River at Alderton, Wash.......... 31-33

atPuyallup, Wash...................... 33-36
near Electron, Wash..................... 28-30

Puyallup River basin, Wash., gaging-station
recordsin........................ 28-43

Q.
Quinault River at Quinault Lake, Wash.... 6-9 

E.

Reservation drain at Alfalfa, Wash........ 247-249
Revais Creek near Dixon, Mont........... 133-134
Rimrock, Wash., Tieton River at.......... 222-223
Eisley ditch at Twisp, Wash................ 256

belowintake, Wash..................... 256
Eoslyn, Wash., Cle Elum Lake near....... 211-212

CleElum River near.................. 213-215
Ruby Creek near Marblemount, Wash....... 87-88
Run-off in inches, definition of............... 2

S.

St. Joe River at Calder, Idaho............. 160-161
St. Maries River at Lotus, Idaho.......... 161-162
St. Regis, Mont., Clark Fork at............ 111-113
Salmon Creek near Conconully, Wash..... 175-17 8
Salmon Creek, Wash., discharge measure­ 

ment of.......................... 252

Page.
Sandpoint, Idaho, Pend Oreille Lake at... 116-117 
Sanpoil River basin, Wash., discharge meas­ 

urement in...................... 255
Satus Creek below Dry Creek, near Toppe-

nish, Wash.................... 250-252
Sauk River above Whitechuck River, near

Darrington, Wash............... 91-03
atDarrington, Wash.................... 94-96
North Fork of, near Barlow Pass, Wash. 89-91
South Fork of, near Barlow Pass, Wash. 96-99

Second-foot, definition of.................... 2
per square mile, definition of............ 2

Sedro Woolley, Wash., Skagit River near.... 85-87
Selah Valley canal near Naches, Wash....... 257
Simcoe Creek below Spring Creek, near Fort

Simcoe, Wash................. 244-217
Simcoe Creek flume, Wash., discharge meas­ 

urements of...................... 257
Similkameen River near Oroville, Wash... 170-172 
Sinlahekin Creek at Blue Lake, near Loomis,

Wash.......................... 173-174
below proposed Blue Lake diversion,

Wash............................ 255
near Loomis, Wash...................... 255

Skagit River at Reflector Bar, near Marble- 
mount, Wash.................... 77-79

below Ruby Creek, near Marblemount,
Wash............................ 75-77

near Marblemount, Wash ............. 80-85
near Sedro Woolley, Wash............... 85-87

Skagit River basin, Wash., gaging-station
recordsin............... 75-101,253-354

Skalkaho Creek near Hamilton, Mont...... 120-121
Skokomish River basin, Wash., discharge

measurements in................ 253
Skokomish River near Union, Wash......... 253

North Fork of, near Hoodsport, Wash... 18-21
South Fork of, below Brown Creek, Wash. 253

Skookum Creek at mouth, Wash............ 254
Skykomish River, North Fork of, at Index,

Wash............................ 58-60
South Fork of, near Index, Wash........ 48-56

Snohomish River basin, Wash., gaging-sta­ 
tion records in............... 48-72,253

Snoqualmie River, Middle Fork of, near
North Bend, Wash.............. 63-66

North Fork of, near North Bend, Wash. 66-69 
South Fork of, at North Bend, Wash.... 69-72

Snyder, Idaho, Moyie River at............ 109-111
Soleduck River near Fairholm, Wash........ 9-11
Spokane River at Post Falls, Idaho........ 151-154

at Spokane, Wash..................... 154-157
below Little Falls, near Long Lake,

Wash.......................... 157-160
Spokane River basin, Wash, and Idaho,

gaging-station records in... 150-165,255 
Spokane Valley Land & Water Co.'s canal at

Post Falls, Idaho.............. 163-165
Spring Creek at mouth, Wash............... .257
Stage-discharge relation, definition of........ 2
Starr canal, Wash., discharge measurement

of................................ 257
Steiner's canal, Wash., discharge measure­ 

ment of.......................... 257
Stetattle Creek above mouth, Wash....... 253-254
Stevens continuous water-stage recorder,

plate showing................... 3
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Page.
Stevensville, Mont., Burnt Fork Creek near.125-124 
Stilaguamish River basin, Wash., gaging-

station records in................ 72-74
Straits Power Co., cooperation by........... 6
Stranger Creek at Inchelium, Wash.......... 255

at Meteor, Wash....................... 147-149
Sullivan Creek near Metaline Falls, Wash. 140-142 
Sullivan Lake near Metaline Falls, Wash.. 138-139 
Sultan River near Sultan, Wash............. 61-63
Sunnyside canal near Parker, Wash....... 239-241
Swan River at Big Fork, Mont.............. 254

T.

Tacoma, city of, cooperation by............. 6
Tacoma power conduit near La Grande,

Wash............................ 26-27
Tampico, Wash., North Fork of Ahtanum

Creeknear..................... 229-231
South Fork of Ahtanum Creek near... 231-233 

Tate Creek at mouth, Wash................. 253
Taylor, Paul, and assistants, work of........ 6
Terms, definition of......................... 2-3
Thunder Creek above mouth, Wash......... 253
Tieton canal near Naches, Wash........... 226-228
Tieton River at headworks of Tieton canal,

near Naches, Wash............ 224-226
at Rimrock, Wash..................... 222-223

Toats Coulee Creek near Loomis, Wash.... 174-175
Toppenish Creek near Fort Simcoe, Wash.. 241-244 
Toppenish, Wash., S atus Creek near....... 250-252
Trail, B.C., Columbia River at............ 102-104
Troy, Mont., Lake Creek near............... 254
Twisp River above mouth of North Creek,

Wash........................... 256
at mouth, Wash......................... 256

Twisp, Wash., Methow River at........... 178-180
Methow Valley irrigation district canal

at............................... 256
Risley ditch at.......................... 256

U.

TImtanum, Wash., Yafchna River at...... 200-202
Union, Wash., Skokomish River near....... 253
United States Forest Service, cooperation'by. 5

Page.
United States Office of Indian Affairs, co­ 

operation by.................... 5
United States Reclamation Service, coopera­ 

tion by.......................... 5
United States Weather Bureau, cooperation

by............................... 6
Upper Columbia River basin, Wash., Idaho, 

and Mont., gaging-station records 
in............................. 102-252

V. 

Vernita, Wash., Columbia River at........ 104-107

W.

Waddles Creek at Little Rock, Wash........ 252
Washington, cooperation by................. 5
Water-stage recorders, plate showing........ 3
Wenatchee River near Leavenworth,Wash. 191-193 
West Okanogan Valley irrigation district

canal below Nighthawk, Wash.. 255
near Oroville, Wash..................... 255

Whitechuck River above mouth, Wash...... 254
White River at Buckley, Wash............. 36-40
White River flume at Buckley, Wash....... 40-43
Whitestone irrigation district canal at intake,

Wash............................ 255
Wilder and Barnes ditches near Loomis,

Wash............................ 255
Willow Creek near Corvallis, Mont......... 121-122
Winthrop, Wash., Chewack Creek near.... 183-184

Chewaek ditch above.................... 256
Work, authorization of...................... 1

division of............................... 6
scope of.................................. 1-2

Y.

YaMma River at Cte Elum, Wash......... 197-199
atUmtanum, Wash................... 200-202
near Martin, Wash.................... 195-197
near Parker, Wash.................... 202-204
near Prosser, Wash.................... 205-207

YaMma River basin, Wash., gaging-station
records in.................. 193-252,257

Z. 

Zero flow, point of, definition of............. 3

o










